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WHAT WE INHERIT WITH THE PANAMA CANAL. 

With American control ot the Panama canal opening 
ihe second chapter in the story ot the great isthmian 
waterway, we inherit a graveyard of many wrecked 
hopes and lives, with their monuments strewn from 
ihe Ailantic io the Pacific in the shape of decaying 
relics of an earlier engineering period. There is no 
digging in the ruins of an ancient Rome or 
Pompeii than along the deserted route of the canal. 
For upward of a quarter of a century some $20,000,000 
worth of decaying machinery, buildings, and engineer- 
ing implemenis have been buried in the moist soil. 
In nothing was the early French company more ex- 
iravagant than in purchasing supplies for the isthmus. 
These included nearly everything that man could think 
of, and the shipments of the goods to the isthmus kept 
employed a small fleet of large and small ships. Every 
steamer that touched the isthmus in those palmy days 
of canal digging unloaded stacks of supplies for the 
engineers and their subordinates. 

There was machinery by the scores and thousands 
of tons, large, small, and medium size; costly ma- 
chinery and antiquated types of no real value at all; 
machinery that was to be used, and machinery in- 
tended for waste; machinery that was as much out of 
place in that far-away corner of the earth as steam 
radiators in the Desert of Sahara. Why this endless 
amount of machinery was shipped there, no one could 
explain; but it was all accepted, paid for, and then 
left to rot in the hot, moist climate. There were loco- 
motives from Belgium and the United States, enormous 
steam hammers from England, great turning lathes 
from Germany, scoops, buckets, steel rails, and ma- 
chine tools by the acre from all parts of the earth. 

There were no storehouses sufficient to hold all these 
supplies. There are 2,431 buildings on the isthmus 
left by the old Panama company, many of which are 
hospital buildings and executive offices, but not all 
of these could store the machinery sent down to help 
dig (he canal. What wonder, then, that machinery be- 
came ordinary articles of common use? Engineers 
and contractors stored what they could, and turned 
the rest out of doors to the tender mercy of a climate 
that quickly destroys steel and iron. 

There were some who used the iron as foundations 
for their costly homes. Along the line of the canal, the 
siit of the soil is often as soft and slippery as quick- 
sand. It filters through and into everything. It made 
ihe building of the canal a difficult engineering prob- 
lein for the French, which they could never quite 
overcome. When you build substantial houses of stone 
or iron upon the running soil, there is no surety that 
the foundations will last. Some of the large houses 
built by the French officers of the company sank down 
into the silty soil, until to-day only the upper stories 
are visible. So, to make their homes more secure, some 
of them used the surplus machinery as foundations. 
There are houses on the isthmus that stand on $50,- 
000 worth of machinery, which was never used for the 
purpose intended. 

In many similar ways the surplus machinery was 
employed to keep it from standing idle. In parts of 
ihe isthmus it is found buried ten and fifteen feet be- 
low the surface soil. Unearth it, and you find it as 
soft and porous as cheese. It may be a huge iron 
anchor, a steel bucket, or a cast-iron scoop, that pro- 
trudes above the soil to attract the attention. With 
a penknife it can be cut and pared as easily as if it 
were an apple. In some mysterious way, the soil and 
climate has disintegrated the metal, so that its hard- 
ness has disappeared, and while retaining all of its 
outline and outward characteristics, it is no longer 
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iron or steel. One wanders along the line of the canal 
to pick up odd pieces of relics, only to find them crum- 
bling under ihe touch. 

Not all the machinery, however, has been cast aside 
io sink into the loose soil of the canal. At Colon and 
Emperador it is scattered over miles of land that 
has been set aside for this purpose. Here, indeed, is 
the graveyard of France’s past ambitions. One stum- 
bles upon the monuments of a past which will forever 
live in the memory of those in any way associated with 
the Isthmus of Panama or the canal. Miilions upon 
millions of useless, rotting, neglected property stands 
exposed to the disintegrating influences of the climate, 
sadly out of date now and fit only for the junk pile, 
but teeming with memories and possibilities of the 
glorious past. 

There are miles upon miles of steel rails piled six 
feet high, sinking slowly into the soft soil, and rusting 
in the moist atmosphere. Rows upon rows of car 
wheels are apparent on every side, wheels which rep- 
resent huge expenditures, but which were apparently 
simply dumped there and never used. Iron and steel 
buckets and scoops form an army of silent witnesses to 
man’s folly and wasteful extravagance. Machine shops, 
filled with huge steam hammers and giant turning 
lathes for repairing the machinery used in excavating, 
are falling apart by their own weight. A dozen rows 
of locomotives—small in size and weight, and scarcely 
adapted to the work required of them—stand half 
sheltered under sheds that are themselves hardly able 
to stand up under their aged and weakened raiters. 
Rust and decay are apparent on these locomotives, as 
well as upo.: all other articles of use, and the hand 
of neglect appears stretched over the whole length and 
breadth of the isthmus. 

When the trade winds die out, and the hot, sultry 
air of the isthmus ceases to move, a white mist will 
sometimes rise out of the swelling ocean, and hover 
like a fog over land and sea. This white mist is the 
precursor of fever and sickness, and those of the isth- 
mus who know remain within doors, unwilling to meet 
the ghost of the ocean half way. 

In the early days of the canal history, the white mist 
that rose from the disturbed soil of the isthmus was 
far more disastrous in its killing effects than the 
mist of the ocean. It rose from the soil like incense 
from a brazier. It carried with it from its under- 
ground prison all the poison of putrefaction, and wher- 
ever it inclosed its victims, there fever and death foi- 
lowed. The soil is moist and damp, and when dis- 
turbed in that hot climate, it releases a dense white 
mist. For generations past luxuriant vegetation has 
been decaying in the soil, and when the surface is 
scratched, strange, unhealthy gases and poisonous va- 
pors rush upward to spread around. Tier upon tier 
of annual crops of rich vegetation are packed down 
solid over the surface of the soil. In this hotbed of 
feverish decomposition, the process of fermentation 
and disintegration is ever in active operation. Fortu- 
nately, nature holds most of the deadly exhalations in 
close prison walls; but when man comes along to 
disturb the even balance, trouble begins. In the hot, 
damp air of the isthmus, the poisonous exhalations 
released from the soil mingle with the mist, and the 
“white ghost of the canal” is accounted for. When 
the Frenchmen excavated for the canal, the mist hov- 
ered over their camps and homes during the greater 
part of the year. It entered nearly every home to 
claim its victims. Men died like beasts in the field. 
They were stricken at their work, in their tents, in 
their beds, and even at the gaming or wine and card 
table. It was all one with the monster; it Knew neither 
rank nor condition, wealth nor poverty. Only the na- 
tive knew enough to avoid it, and to keep away from 
the fever camps of the company. 

+e re 
COST OF ELECTRIC HEATING. 

Efficiency in electric heaters is perfect at one hun- 
@red per cent. In other words, a!l of the energy ab- 
sorbed as electric current reappears as heat. 

This is true of no other type of heater. An ordinary 
coal or wood stove gives off only one-quarter to one- 
half of the heat energy of its fuel. Radiators in the 
best steam and hot-water plants yield about seventy 
per cent of the latent heat of the coal burned in their 
boiler furnaces. 

The remainder of the fuel energy escapes from the 
boilers in the latent heat of the unburned gases, and 
as sensible heat of the products of combustion. 

Gas heaters, like stoves and furnaces that burn wood 
and coal, are subject to losses of heat because of im- 
perfect combustion and also because of the high tem- 
perature of the escaping products. Probably fifty per 
cent is as high an efficiency as can ordinarily be ex- 
pected with gas stoves. 

All of the foregoing applies to those cases where 
electric heaters, wood, coal, or gas stoves, or steam or 
hot-water plants are employed to warm the air in 
buildings. Where either coal or gas stoves or fur- 
naces are used for cooking or industrial operations the 
efficiency between the fuel and the work is in almost 
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all cases an unknown quantity. Thus, who can say 
liow much of the contained heat. energy of fuel enters 
a mass of biread baked by il; or what percentage of 
the heating power of gas or coal is absorbed by a 
smoothing iron? About all that can be done in such 
cases is to determine how much tuel must be ex- 
pended per pound of bread baked or for each smooth- 
ing iron per hour when maintained at a given temper- 
ature. 

In almost every instance where combustion is em- 
ployed to develop the heat for industrial operations 
there is a great and necessary loss between the fire and 
the object to be heated. This is due in part to the 
fact that the fire and its containing stove or furnace 
is large and the object to be heated is small, so that 
while heat is escaping by radiation and conduction in 
every direction, it is utilized in only one. 

Where electric heaters are applied to industrial 
operations, most of these losses just named are avoided, 
because the energy is transtormed at or within the 
object to be heated. Thus an electric stew-pan has 
the heat developed in coils attached to its bottom, and 
such coils are actually within the electric smoothing 
iron. This feature gives electric heating a great ad- 
vantage in point of economy for most industrial oper- 
ations. So great is this advantage, that in most in- 
dustrial applications of heat it is probably necessary 
to burn several times as much fuel if the heat is trans- 
mitted directly to the objects on which it is to act as 
when it is developed there by electric current. It 
seems certain, therefore, that electric supply systems 
can well afford to make rates for current that will in- 
sure its application to cooking on a large seale and to 
special heating in manufacturing plants, especially 
where current for these purposes can be delivered at 
times during each twenty-four hours when the power 
and lighting loads are much below their maximum. 
Users of heat for special purposes find it to their au- 
vantage to pay something more than their former ex- 
pense for fuel in order to procure electric current to 
do the same work, because the labor and risk of local 
fires are thus saved. Applications of electric heat 
along industrial lines are now rapidly multiplying 
and its ultimate triumph in that field seems assured. 

For the general heating of the air in buildings the 
prospects are not so encouraging. Even here it seems, 
however, that there are many cases where electric 
heaters may displace those that burn coal or gas. The 
range of the problem may be gathered from the fuel 
cost of heat from gas or coal. Even in years when 
there is no strike among the miners $7 per ton is not 
an unusual price for the first grades of anthracite coal. 
At this price per ton of 2,000 pounds the cost per 
pound is 0.35 cent. Each pound of such coal yields on 
perfect combustion about 12,000 heat units, but in 
house fires generally the heating effect actually ob- 
tained is probably no more than 30 per cent of this, 
or say about 3,600 heat units per pound. One kilowatt 
hour of electrical energy is the equivalent of 3,438 heat 
units, and many electric systems are now able to de- 
liver this amount of energy to consumers on a con- 
sumption of three pounds of soft coal costing 0.33 cent 
when this coal can be had at $2.50 per ton of 2,240 
pounds in carload or shipload lots. Under the several 
assumptions just made it appears that the cost of fuel 
in the electrical supply system per kilowatt hour de- 
livered is just about equal to the cost of anthracite coal 
to develop an equivalent amount of heat on the prem- 
ises of a consumer. The question then is whether con- 
sumers will pay enough above the amount which 
either they or the electric supply company must ex- 
pend for fuel, to induce that company to operate its 
plant for heating when the power and lighting loads 
are small. Considering the saving of labor to con- 
sumers, the fact that electric heat can be applied in- 
stantly when wanted, and that no combustion or gases 
accompany its production, it seems that this ques- 
tion must have an affirmative answer in many cases. 

Illuminating gas is finding extending application in 
the warming of buildings, but in safety and in its 
effect on confined air it is much inferior to electrical 
energy for this purpose. It is also sound to assert 
that during many hours in each twenty-four electrical 
energy can be profitably sold for heating at rates that. 
make it at least as cheap as illuminating gas at the 
Jowest common prices. 

Comparatively few cities in the United States have 
a rate as low as $1 per 1,000 cubic feet for illuminat- 
ing gas. At this rate the entire heating power of the 
gas obtained for one dollar is about 650,000 heat units, 
but owing to imperfect combustion and to the high 
temperature of the burned gases, hardly more than 
325,000 units of heat are made available for general 
warming with ordinary gas stoves, for each thousand 
feet of gas consumed. This gives 3,250 heat units for 
one cent. At the rate of one cent per kilowatt hour 
the electric heat available for that sum is 3,438 units, 
or a little more than that obtainable from gas at an 
equal cost. As low a rate as one cent per kilowatt 
hour is already made in many instances to large users 
of electric motive power during the regutar working 


Jury 23, 1904. 


hours of each day. For a load like electric heating, 
that extends over the entire twenty-four hours of each 
day, an even lower rate might be made with profit to 
the supply system. 

When the cheapness of electric heat is better under- 
stood by the public, and the desirability of all-day loads 
is more fully appreciated by central station managers, 
a great increase in the application of electric current 
to heating for industrial and general purposes is sure 
to follow.—Alton D. Adams. 

————----- + 0 
STUDY OF FOREST CONDITIONS, 

A study of forestry seems to be especially esteemed 
in countries where there are no longer forests to 
study. Realizing how vital to the welfare of a nation 
is the preservation of its forests, the United States is 
making an endeavor to study and improve the forests 
of this country while there is yet time to preserve 
them. In furtherance of this work the United States 
Geological Survey has just published a paper which 
bears the title “Forest Conditions in the San Francisco 
Mountains Forest Reserve, Arizona.’ 

The San Francisco Mountains Forest Reserve com- 
prises portions of the broad summit and slopes of an 
elevated tract of land in north-central Arizona, which 
includes the southern part of the Colorado Plateau. 
The northern part of the area is dotted by several 
hundred volcanic cones and the southern part is 
gashed by numerous deep canyons. The altitude of 
the region ranges from 3,500 feet at Oak Creek in its 
southwestern portion, to 12,794 feet at the summit of 
San Francisco Peak. 

Among the coniferous trees in the reserve the yellow 
pine constitutes over 99 per cent of the total forest. 
The aspen takes first rank among the broad-leaved spe- 
cies, but has a close competitor in the oak. The chief 
lumber tree at present is the yellow pine, which is 
extensively cut and furnishes all of the mill timber 
sawed, used in, and exported from the region. Its 
average total height is 85 feet, with about 10 feet of 
clear trunk. The diameter averages 18 inches, which 
corresponds to an age of 180 years. In the 812,500 
acres of forest area examined 2,743,558,000 feet B. M. 
of standing timber were found, which gives an aver- 
age of only 3,377 feet B. M. per acre. It is evident 
that the yellow pine stands, even where entirely un- 
touched by the ax, do not carry an average crop of 
more than 40 per cent of the timber they are capable 
of producing. This condition is chiefly attributable to 
the numerous fires which have swept over the region 
within the last two hundred years, destroying seed- 
ling and sapling growth. 

The chief agencies through which the forests in the 
reserve suffer destruction are cutting, grazing, and 
fire. Logging operations have been carried on in most 
of the central forested areas that are tributary to rail- 
roads. The forest has been culled or cut from 148,845 
acres. The timber cut on these tracts has been con- 
verted into tie, stull or round mining timber, and saw 
logs. 

Grazing, especially sheep herding, is ruinous to the 
seedling growth of a young forest. Sheep are espe- 
cially fond of the young aspen, which springs up as the 
first restockage on the non-forested park lands at the 
base and on the slopes of the San Francisco Mountains. 
It was found that the destruction of seedlings on any 
particular tract of land ranged from 50 per cent to 
total after a single passage over such ground by 2,000 
head of sheep. 

Fires have been of frequent occurrence in all por- 
tions of the reserve. The badly-burned areas, on which 
the destruction has been 60 per cent or more, aggre- 
gate 6,790 acres. The origin of fires in recent years 
may, in part, be ascribed to the carelessness of sheep 
herders, in part to sparks from engines on the Atchi- 
son, Topeka & Santa Fe Railroad, but by far the larger 
number of fires are due to lightning, and this cause 
has, of course, always operated. Sections exist on 
which 50 per cent of the mature yellow pine has been 
either wholly or in part killed by lightning strokes. 

Among other interesting questions considered in this 
paper are the low reproductive ratio of the yellow pine, 
the influence of the forest on run-off, the grazing value 
of the reserve, and the effects of sheep herding on the 
forest floor. The bulk of the paper is devoted to de- 
tailed descriptions of the areas, by range and town- 
ship, that make up the reserve. 

in (capes hae ide 
LONG-DISTANCE NON-STOP RAILROAD RUNS IN GREAT 
BRITAIN—A NEW WORLD'S RECORD. 

A new record in railroad traveling has been estab- 
lished by the Great Western Railroad, of Great Britain. 
On July 1 a regular nen-stop daily train service was 
established between the London terminus at Padding- 
ton and Plymouth. The distance is 246 miles, and 
the “Cornishman Limited Express’ is scheduled to 
cover the journey in each direction in 265 minutes 
without a single stop. This supplies an average speed 
of 55.69 miles for the journey. This, therefore, con- 
stitutes the longest non-stop railroad run in the world. 

Ever since the year 1896 this railroad has retained 
such a non-stop record. for in that year the railroad 


Scientific American 


company initiated a through nea-stop train from Lon- 
don to Bxeter, 194 miles, covered in 3 hours 45 min- 
utes. During the subsequent years, however, this run 
has been increased to 3 hours 30 minutes, equal to an 
averagé speed of 51.7 miles per hour. In the recently 
inaugurated run, however, the time between these two 
points has been still further reduced by five minutes, 
increasing thereby the average speed to 56.7 miles per 
hour. Hitherto this railroad has not been able to make 
the journey a non-stop one beyond Exeter, owing to 
the absence of the water trough between the tracks 
from which to replenish the engine’s water supply. 
Now, however, a trough has been laid down at Star- 
cross, between Exeter and Plymouth. Furthermore, 
the coal capacity of the engine has been considerably 
increase, and larger lubricating boxes have been sup- 
plied, so that the oil boxes can contain a sufficient sup- 
ply for the entire journey. 

Meritorious though this run of 246 miles in 265 
minutes is, yet, if the necessity arises, the speed can 
be considerably accelerated. This fact was demon- 
strated on May 9 last, with the mail-train run in con- 
nection with the North German Lloyd liner Kron- 
prinz Wilhelm. On this occasion the train covered the 
distance of 246°4 miles from the dock at Plymouth to 
Paddington in the remarkably short time of 3 hours 
46 minutes. The run, however, was not a non-stop, as 
a mail van was detached and engines changed at Bris- 
tol, necessitating a halt of 3 minutes 43 seconds, which 
stop, however, was included in the time of the run. 
The average speed on this occasion was 65.49 miles per 
hour for the whole journey, and the last 36 miles of 
the run to Paddington was covered at the rate of 79.17 
miles per hour. On the occasion of the trial run of 
the “Cornishman Limited Express,” a new record was 
made between London and Bath, the 107 miles being 
completed in 102 minutes. 

The road, although not so level as that between Cam- 
den and Atlantic City, is yet comparatively easy, but 
after leaving Exeter the road becomes more difficult. 
specially so is the last 52 miles into Plymouth, the 
track abounding in stiff gradients of 1 in 40, with 
numerous sharp curves, which militate considerably 
against fast traveling. 

There is strenuous friendly rivalry at present exist- 
ing among the various English railroad companies to 
establish non-stop records. The London and North- 
Western Railroad is contemplating the establishment 
of a through non-stop service between London and 
Carlisle, a distance of 29944 miles. They have al- 
ready made such a run with a “special,” which covered 
the journey in 5 hours 43 minutes, an average speed of 
51 miles per hour. With their latest type of engines, 
however, this railroad company could considerably in- 
crease this speed if desired. On the occasion of the 
Postal Congress at Glasgow last year, the train con- 
taining the delegates, and representing a weight of 450 
tens, was hauled over the 401¥, miles between the two 
cities, both on the outward and return journeys, with- 
out a stop in 6 hours and 6 hours 5 minutes respec- 
tively, at average speeds of 66.9 miles and 66 miles 
per hour. 

Already the boat trains running from Tiverpool to 
London in connection with the incoming American 
mails, three or four times a week, cover the 192 miles 
in 3 hours 45 minutes, an average speed of 51 miles 
per hour. Other notable long-distance non-stop runs 
on this system include Wigan to Willesden, 188% 
miles, in 3 hours 41 minutes, average speed 51.1 miles 
per hour; London to Stockport, 183 miles, in 3 hours 
18 minutes, speed 55.4 miles per hour; London to 
Chester, 179 miles, in 3 hours 33 minutes, speed 50.4 
miles per hour. 

The Midland Railroad also have inaugurated several 
noteworthy long non-stop runs. The record is that 
recently instituted between London and Leeds, 198 
miles, in 3 hours 45 minutes; speed, 52.8 miles per hour, 

The Great Northern Railroad, which for many years 
has been considered the crack fast railroad of Great 
Britain, but which has since lost its reputation in this 
respect, is also completing arrangements whereby it 
will be able to regain its lost prestige. Several of 
the through northern expresses cover the journey 
every day between Grantham and London, 105 miles, 
without a stop. Their present longest non-stop run is 
between Wakefield and London, 175%, miles, in 3 
hours 10 minutes, an average speed of 55.5 miles per 
hour. Owing to the institution by the ‘Midland Rail- 
road of a through express between London and Leeds, 
the Great Northern, which also serves the latter town, 
is instituting a similar service, the 18514 miles to be 
covered in 195 minutes—an average speed of 57.07 
miles per hour. 

The Great Northern Railroad also proposes consid- 
erable accelerations in connection with the East Coast 
expresses. For this purpose mammoth powerful en- 
gines have been constructed. These are designed by 
the railroad engineer, are of the compound “Atlantic” 
class, and represent the limit of the dimensions of a 
locomotive of the normal type in Great Britain. They 
have been specially designed to work the East Coast 
route express trains at a speed varying from 55 to 60 
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miles per hour, with loads of from 380 io 400 tons be- 
hind the tender. 

The special feature of this type of engine is the 
length and circumference of the boiler. The inside 
diameter of the boiler is 5 feet 6 inches, and the length 
of the tubes, representing the distance between the 
smoke-box and the fire-box, 16 feet 8 inches. The heat- 
ing surface furnished by the tubes aggregates 2,800 
square feet, while that of the fire-box supplies about 
another 200 square feet. The grate area is 32 square 
feet. The working steam pressure is about 185 pounds 
per square inch. The two outside cylinders measure 
18 inches diameter by 24-inch stroke, and the diameter 
of the four driving coupled wheels is 6 feet 8 inches. 
The length of the engine and tender is 58 feet over all, 
and their combined weight in working order is 110 
tons. 

ee 6 
SCIENCE NOTES, 

A new local anesthetic of the cocaine order has been 
discovered. It is called “eucaine,” and the advantage 
of the drug will enable the carrying out of those oper- 
ations otherwise impossible with chloroform, owing 
to heart weakness of the patient. It will also enable 
the surgeon to take more time over his work. Al- 
though scarcely adaptable for amputations, it will be 
useful for treatment of the thyroid glands. The eu- 
caine is injected by means of a hypodermic needle un- 
der the skin at the place where the incision is to be 
made. After a few moments the skin may be cut 
without the patient feeling anything. As different and 
independent parts are exposed, the drug is dropped at 
intervals of a few minutes. A highly suecessful oper- 
ation with this anwsthetic was recently carried out in 
a London bospital, the operation lasting one and a half 
hours. 

The use of an automobile to form a portable sta- 
tion for astronomical work was brought out in a paper 
recently read before the Académie des Sciences. The 
work was carried on by Messrs. E. Tronchet and Henri 
Chrétien, accompanied by the well-known chauffeur 
Maurice Farman. The report relates to the study of 
the Leonids in 1903 and the determination of their 
altitudes by the method of simultaneous observations. 
The systematic observation of the Leonids was car- 
ried on during that year at the Observatory of Chev- 
reuse, with a view of determining the relative position 
of these bodies with greater precision. To carry this 
out, the observations were made simultaneously at two 
different stations situated about 18 miles apart. This 
distance is large enough so as to make the errors of 
observation relatively small, and, on the other hand, 
it is sufficiently short to allow of a sure identification 
of the meteors which are observed by the double method. 
The first station was located at the Chevreuse Obser- 
vatory, whose co-ordinates are: West longitude, 0 deg. 
19m. 6s.; N. latitude, 48 deg. 42m. 33s.; altitude, 163 
meters. The second station was placed in the Beauce 
region at Authon la Plaine (co-ordinates 0 deg. 23m. 
1s.; 48 deg. 27m. 16s.; altitude, 145 meters). The rec- 
tangular distance between the stations measures 28.7 
kilometers, and the azimuth of the first, relative to the 
second, is +10 degrees. As at that time of the year 
the weather was not generally favorable, in order to 
make the work easier to carry out the second station 
was formed by an automobile equipped with the neces- 
sary apparatus, which could be driven to the observa- 
tion point in less than an hour in case of favorable 
weather. This method of arriving at the spot was all 
the more appreciated as the radiating point of the 
Leonids did not rise until very late and the observation 
had to be made during the latter half of the night. 
The observations were made on the nights of the 13-14th 
and 14-15th of November from 1 to 5 o’clock, and were 
registered on a special chart which was furnished by 
the Meteor Commission of the Astronomical Society. 
Chronometers (checked up before and after) gave the 
exact time. The number of meteors registered was 
83 and they appeared to come from four principal ra- 
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The meteors which were observed simultaneously at 
the two stations were identified by the coincidence of 
the readings. Out of twenty-two such coincidences, 
twelve presented sufficient guarantees of exactitude to 
allow of calculating the altitudes. The report gives the 
various data for the twelve meteors, together with the 
altitudes. The mean height of apparition is 103.6 kilo- 
meters; that of the disappearance is 75.8 kilometers. 


The mean length of trajectory is 35.2 kilometers. 
— + 


Mr. Lyman B. Brainerd, the treasurer of the Hart- 
ford Steam Boiler Inspection and Insurance Company, 
has been elected to the presidency of that corporation 
to succeed the late J. M. Allen. Mr. Brainerd has had 
a large experience in the management of corporations, 
and he will retain his office as treasurer, 
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AUTOMATIC COUPLING FOR AIR-BRAKE HOSE. 

A new form of automatic coupling for the air-brake 
hose of railway cars has been invented by Messrs. 
Archibald F. Allen and John A. Lenhoff, of 1906 Scott 
Street, Wilmington, Del. This coupling is illustrated 
in the accompanying engraving. Clamped to the ends 
of the hose are metal elbows, which are supported in 
hangers depending from the ends of the car platform. 
Projecting forward from each elbow is a short pipe 
section, provided at the outer end with the improved 
type of coupling head. This, it will be observed, con- 
sists of a tubular body provided with fingers, 
indicated at A and B in the drawing. The 
fingers of each coupling head are formed with 
parallel faces, which are slightly concave, to 
fit closely over the body portion of the opposing 
coupling head. Beyond this parallel section 
the fingers diverge, forming an angle of about 
sixty degrees with each other. In order to hold 
the pipe sections approximately horizontal 
when in uncoupled position, they are each pro- 
vided with a heavy coil spring, which is held 
under tension between the coupling head and 
the supporting hanger. When the opposing 
coupling heads of two cars are brought into 
engagement with each other, the opposing 
fingers will ride one upon the other, bringing 
the coupling heads into perfect alinement with 
each other. The opposing faces of the coupling 
heads are provided with rubber gaskets, as 
shown at ©, Fig. 3, so that when a coupling 
is effected, these gaskets will be pressed to- 
gether under action of the coil springs, and 
will thus effect an air-tight connection between 
the coupling heads. This construction will be 
found sufficiently flexible to allow for all move- 
ments of the train; but the coupling heads will be 
kept in perfect alinement, being held by the broad 
bearing faces of the fingers. AS some cars are con- 
siderably higher than others, the construction shown 
in Fig. 2 is preferably used for supporting the metal 
eleow. The elbow, instead of being secured directly 
to the hanger, is fastened to a plate vertically adjust- 
able on this hanger. This permits the coupling section 
to be raised or lowered any required distance, to bring 
it into horizonta! alinement with the opposing coup- 
ling head. 

- —_—_——— 2 + Oe _ 

AN INGENIOUS ADJUSTABLE UNIVERSAL COUPLING. 

One of the greatest difficulties confronting the auto- 
mobile engineer, especially in those types of vehicles 
by which the drive is transmitted from the gear to 
the rear axle through a live axle, is the designing of 


The Coupler Dismantled, Showing the Component Parts 
of the Conical Screw. 


an efficient universal joint or coupling connecting the 
propeller shaft with the gear and axle. The weakest spot 
of many cars lies in this section of the mechanism, 
especially after the car has been in service for a short 
time, as considerable stress and strain are encountered 
at this point. Especially is this the case with those 
varieties of universal couplings in which there is no 
provision for making any adjustment to take up the 
wear. The consequence is that when the joints become 
slack, they cannot be tightened up, and the parts have 
to be renewed. 

This is a serious disadvantage, since, owing to the 
fact that these couplings invariably work in exposed 
positions and are not protected from dust and grit, 
they are liable to wear ioose, rattle, and finally, ip. 
many cases, break down altogether. 

To overcome these deficiencies an ingenious uni- 
versal coupling has been devised by Mr. W. Newman, 
A.M.I.M.E., of Totteridge Park, Herts, England. The 
most distinctive feature of this mechanism is that by 
means of a simple arrangement tae working parts of 
the joint are rendered adjustable, the effect of which 
is that the results of wear can be neutralized and the 
joint can always be kept adjusted to a nicety. 

The principle of the design of this apparatus can be 
realized from our first illustration showing the joint 
dismantled. The ends of the two shafts are forked 
and to the sides of these forks are fitted four seg- 
mental blocks. <A conical screw is cut on the outer 
surface of each of these blocks, and on this cone is 
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screwed a ring binding the four segmental blocks and 
forks into one joint. 
home on the cone, all the blocks are forced in evenly 
toward the center, thus tightening up the joint. If 
the ring is unscrewed, the joint is slackened. After the 


ring has been suitably adjusted in this manner it is 
Jocked into position. 

The advantage of this mechanism is greater strength 
over the system involving the ordinary forks pierced 
with bolts, and durability. Moreover, if necessary, and 
especially when employed 


in conjunction with large 
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shafts, it can be tightened up so as to drive as a prac- 
tically solid shaft and yet yield immediately to any 
bending stress. The same system, again, with but a 
slight deviation in the general design, can be applied 
for coupling the engine to the gear or for connecting 
any two pieces of shafting together. 

ete 

Trackless Railway in Prussia, 

A trackless railway is being erected by the com- 
munity of Mannheim, which will be the first of its 
kind in Prussia. It will run from Mannheim to Lan- 
genfeld and will be about 2¥%, miles long, with two 
short branches intended for freighting purposes. 

The main line will serve for the transportation of 
persons, baggage, mail, and freight. An extension is 
possible at both ends. The roadway from Mannheim 
to Langenfield is 23 feet wide, with a good basaltic 
cover about 15 feet in width, running almost 
in an air line, with the exception of a few 
curves. A special contrivance for coupling is 
provided in order to keep the tars exactly 
in line; this takes the place of wheel 
flanges in ordinary rail trains. The build- 
ings to be erected for use of the railway are 
a power house, car barns, repair shop, and 
offices. For the running of the railway a cur- 
rent of about 550 volts will be furnished. The 
power will be conducted to and from the cars, 
which are provided with electric motors, by 
means of two revolvable poles, placed cn the 
top of the cars, and sliding blocks enabling the 
train to move sideways from 10 to 12 feet. 

The wiring will consist of two hard copper 
wires, with hard rubber insulators, carried 
by iron poles about 18 feet above the middle 
of the road. For entering farmyards lying 
close to the road there will be used, instead of the 
regular wire, a connector and flexible cable 50 to 70 
feet in length, by means of which the current will be 
transmitted to the motor car. Ordinary electric cars 
have but one pole, and the second pole of these railless 
cars serves for conducting back the current, which is 
otherwise done through the rails. 
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If the screw is screwed right 
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When these trains pass each other, one will remain 
standing under the wires and disconnect its current 
until the other has passed. The trains will consist of 
an electric locomotive for drawing two or three cars, 
driven by two electric motors of from 25 to 40 horse- 
power, and will be furnished with the necessary illu- 
minating apparatus and brakes. The conducting 
crew has its place on the locomotive. The cars for 
carrying freight have a capacity of about 5 tons. These 
cars will be coupled in such a manner that the wheels 
of the car following run alongside the rut of the for- 
ward one, thus making a wide rut and avoid 
ing the damaging of the road on wet days. 
Some of the cars will be open and some closed, 
and all will be fitted with the necessary brakes. 
Farmers’ wagons can be attached to the end of 
the train, requiring only that the ordinary 
tongues of the wagons be replaced by shorter 
coupling tongues. 

For the passenger service a motor omnibus, 
having a seating capacity of sixteen and stand- 
ing room for eight, is provided. In case of an 
increased passenger traffic a similar car, but of 
lighter construction than the motor omnibus, 
will be added. Five or six double trips at the 
rate of 8 to 10 miles per hour will be made 
daily on schedule time. For the accommoda- 
tion of the workingmen, in the morning and 
evening, two labor trains consisting of motor 
car and one or two passenger cars will be 
added. Freight will be carried on week days 
only, as conditions may require, and during 
the intervals between passenger trains. The 
fare for the entire trip will be 6 cents. For 
carrying freight the charge will be $2.88 per 
carload of 10 tons. Subscribers and parties 
doing a large freight business will be allowed a discount. 


Motor Mail Cars in Germany. 


The Bavarian ministry of transportation has re- 
cently issued tenders to a large number of firms for 
the supply of railroad motor cars. For main roads 
two sizes of motor cars are proposed to be built, and 
for branch roads one size—however, in two patterns of 
different capacity. The large motor cars for branch 
roads are required to pull a trailer of 2 tons, and the 
smaller ones each about three-quarters of a ton to 1 ton 
gross weight. The large cars are intended to accommo- 
date the entire passenger, mail, and freight service on 
small local roads, while the smaller cars are to be 
used on roads where a separate passenger and freight 
service may economically be maintained. On these 
lines the motor cars are to serve for the transporta- 
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Joint for Coupling the Motor to the Transmission Gear 
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tion of passengers’ baggage, and possibly also for the 
transportation of a limited number of passengers, 
while the freight and regular parcel-post service will 
be maintained by local trains. All motor cars for 
main and branch roads will only have one class of 
passenger accommodation, similar to the third class 
on regular German railroad trains (wooden unuphol- 
stered seats), but the same will also have a special 
compartment for passengers with heavy baggage, or 
to be used for standing room in event of emergency 
during extraordinary rush of passengers. 

The extreme speed per hour of the large cars (with- 
out trailer) is to be 46.6 miles; of the small cars, 37.3 
miles; and on branch roads, 31 miles. 


“Ss 

The first of the new type of battleships for the 
British navy has been launched at Pembroke. This 
warship is a combination of the battleship and cruiser, 
possessing the most prominent features of each, being 
large: and more beavily armed than the cruiser of 
the latest design, and resembling the battleship in 
many respects. The armament is particularly for- 
midable, comprising six 9.2-inch guns, ten 6-inch, and 
twenty-eight smaller quick-firing weapons. There are 
three submerged torpedo tubes. The main armament 
is carried in a citadel amidships. Under ail the 6- 
inch guns are small auxiliary magazines and sheli 
rooms. The maximum speed is to be 22.33 knots per 
hour. The battleship cruiser, as it is called, will cost 
$5,659,410 to complete. 
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THE BRITISH FIREMAN’S MASK AND SMOKE 
JACKET. 
BY W. G. PIVTZGERALD, 

The Metropolitan Fire Brigade of London 
now have among their outfit, not only at 
the Southwark headquarters on the south 
side of the Thames, but also at all the lead- 
ing sub-stations, a number of ingeniously 
contrived apparatus which are something 
more than mere masks enabling the firemen 
to enter smoky buildings, being regular 
jackets and masks combined, and the wearer 
being supplied wiih fresh air by means of 
pumps, precisely as though he were a diver 
entering the depths of the sea. 

The utility of this apparatus was very 
fully demonstrated a few weeks back, when 
a great and destructive fire broke out at a 
large chemical works on the eastern out- 
skirts of London, the smoke from the burn- 
ing material being dense, deadly, and poison- 
ous in the extreme. 

These apparatus, or at any rate, the more 
elaborate of them, are made by regular @iv- 
ing engineers. 

Foremost among these apparatus comes 
the Fleuss dress, which is more especially 
designed to enable miners and mine officials 
to enter pits and shafts after a disastrous 
explosion of coal dust or fire damp, when 


it would mean certain death for any one to attempt 
to respire the poisoned air. It is not too much to say 
that hundreds of lives have been saved by means of 


the Fleuss apparatus. 

Then, too, in most of the 
big refrigerating works in 
England, these jackets and 
inasks are kept handy, much 
as fire-extinguishing appar- 
atus are kept, so that in the 
event of any accident hap- 
pening in the ammonia 
chambers, the rescuers may 
venture in with perfect 
safety to themselves, and 
eifcet the work of rescue. 

The London firemen are 
thoroughly well versed in 
the use of these jackets and 
mcsks, and in considerable 
fires where their use is 
nevessary, they are taken on 
the engine in sets of two 
or four together with the 
necessary air pumps, which 
supply pure air to the com- 
municating pipes. 

Of course the fireman so 
accoutered has to be very 
coreful in making his way 
not to get his air pipes en- 
tangled. There are other 
apparatus of somewhat simi- 
lar kind, however, which do 
not need to he supplied by 
outside air pumps, but have 
a system whereby the re- 
spired air is purified and 
the necessary elements 
added to it, so that it can 
be breathed over again. 

Another class of London 
public servants who under- 
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A FIREMAN CLAD IN A PROTECTIVE SUIT, TO WHICH AIR IS SUPPLIED. 


stand the use of this invaluable apparatus are the men 
who work in the great sewers of London. It happens 
by no means infrequently that a party of three or four 


The Balloons Before the Ascension. 
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men taking their way through the main sew- 
ers, jack-booted and up past their knees in 
water, suddenly encounter an accumulation 
of mephitic gas. 

Probably one or two of them may contrive 
to escape, leaving their companion or com- 
panions unconscious in the water or in the 
flat-bottomed boat which is sometimes used 
in the great sewers of London. Korthwith a 
rescue party is organized, and the Fleuss ap- 
paratus or another of the same kind is 
brought into requisition, with the result that 
the men overcome are without difficulty 
brought safely to the bottom of the manhole, 
and then raised without difficulty to the 
street surface. 

These curious ‘diving dresses,” as they 
may be called, since they enable the wearer 
to breathe in an otherwise impossible ele- 
ment, are often carried on board British 
warships, so that in the event of explosion, 
or similar accident, rescues can be effected 
before men unconscious or wounded can be 
wholly suffocated by smoke or gas. 

The masks and jackets may also be found 
in such establishments as the great govern- 
ment powder mills at Waltham Abbey, par- 
ticularly in the department where the secret 
explosive cordite is manufactured out of gun- 
cotton. Many a rescue has been effected by 


the aid of this apparatus after a serious explosion 
in the incorporating mills, or the semi-subterranean 
Cavernous structures in which the various nitro-com- 


pounds are handled. 
SS 
REGISTRATION BALLOONS 
IN ITALY. 

Europe has recently take2 
the initiative in the use of 
balloons for fathoming the 
mystery of certain phe- 
nomena of the physics of the 
globe. An _ international 
commission with headquar- 
ters at Strasburg has been 
formed under the presi- 
dency of Prof. H. Hergasell. 

It is proposed to send up 
registration balloons to @if- 
ferent altitudes during each 
month with a view to estab- 
lishing the laws relative to 
the variation, with the 
height of the pressure, hu- 
midity, and temperature. 
The idea is, generally speak- 
ing, to collect once a month 
data that: shall permit of 
constructing, so to speak, a. 
map with horizontal curves 
of the thermic, barometric, 
and hygrometric states of 
the atmospheric ocean on a 
given day by figuring along- 
side of the isobars at the 
sea (isotherms, etc.), the 
isobars at 5,000 meters (16,- 
405 feet), and, if possible, 
at 1,000 meters (3,281 feet), 
etc., by making use of the 
data afforded by the bal- 
Joons ana of those furnished 
by mountain observatories. 


Psychrometric, Thermometric, and Barometric Apparatus 


REGISTRATION BALLOONS IN ITALY, 


Registering Apparatus. 
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The modus operandi is as follows: The obser- 
vatory directors have to study the registering ap- 
paratus before and after the ascension, and see that 
the ascension is properly made. As soon as a tele- 
gram is received announcing the place where the 
balloon has fallen, the director proceeds thither, 
takes notes as to the descent, and removes the balloon 
and apparatus. Upon returning to the observatory, he 
fixes the diagram with gum-lac dissolved in alcohol, 
makes a detailed report upon the meteorological con- 
ditions previous to and during the ascent, and sends 
the whole to Prof. Hergasell, superintendeni of the 
Meteorological Institute of Strasburg. At Strasburg 
the various diagrams obtained at the different aeronau- 
tic stations are studied and the results thereof co- 
ordinated. The material is afterward published in a 
Special organ entitled ‘“Veroffentlichungen der inter- 
nationalen Kommission ftir wissenschaftliche Luft- 
Schiffahrt.” 

The balloons employed are double, i. e, they consist 
of an upper bag 6% feet in diameter, inflated with 
hydrogen to a tension so calculated as io cause it to 
burst when it reaches an altitude of 12 or 18 miles. 
The lower bag, on the contrary, is much less inflated, 
and is simply designed to act as a parachnie when the 
other bursts. I[t carries the car and the exploring in- 
struments, viz.: a thermometer, a barometer, and a 
hydrometer. These apparatus, through a clockwork 
movement, register different lines upon a revolving 
drum coated with lampblack. 

In Italy, the first experiments were made on March 
3 and April 14, 1904, and were directed by Prof. 
Camillo Alessandri, superintendent of the Meteoro- 
logical and Geodynamical Observatory of Paris. This 
place was selected as the Italian station for sending up 
registration balloons because it is situated in the im- 
mense plain of the Po, far from mountains and the sea. 

On the 3d of March the weather was so bad that it 
was impossible to take any other photograph than the 
one representing the members of the commission. On 
the contrary, we are indebted to the courtesy of Prof. 
Alessandri for a series of views of the ascension of 
April 14, two of which represent different phases 
thereof. Another represents the car with the register- 
ing apparatus, and another still the psychrometer, the 
thermometer, and the barometer tracing curves upon a 
cylinder coated with lampblack, along with the dia- 
gram of April 14. 

The ascension of the 14th gave a very good diagram 
of the pressure. The minimum ordinate corresponds to 
a pressure of 82 millimeters (3.228 inches) of mercury 
in ordinary weather. The curve of the humidity (the 
highest of the three) is also very characteristic. The 
pen of the thermograph unfortunately ceased to 
operate at about two-thirds of the altitude. It takes 
the cylinder one hour to make an entire revolution. 
It is therefore impossible to introduce into the baro- 
metric indications the desired correction of tempera- 
ture, and, consequently, to say what was the maximum 
altitude reached by the bailoon, and what was the 
lowest temperature. This, however, is of but relative 
importance. 

The experiment of March 3, on the contrary, reveals 
a new fact, and that is that, contrary to what has 
hitherto been thought, the temperature above 12 miles 
altitude appears to remain constant. This first result, 
should it be confirmed, will well inaugurate the series 
of experiments directed by Prof. Alessandri, from 
whom there is much to be expected in this matter, 
since it is under his direction, also, that is being built, 
at 14,092 feet above sea level, the observatory of Monte 
Rosa, which will be the highest one in Europe, and per- 
haps in the world. 


BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMER AN. 

The eminent English scientist, Sir William Ramsay, 
whose name is so intimately associated with ithe new 
element radium, is a born chemist. He has always 
lived and moved in a_ Scientific atmosphere. His 
grandfather was a large manufacturing chemist; his 
father was also intimately connected with the science, 
though he practised as a civil engineer, while his 
mother’s father and brothers were all physicians and 
chemists. 

Sir William Ramsay is one of the world’s youngest 
scientists, being only fifty-two years of age. He is a 
Scotsman by descent and was born in Glasgow in 
1852. His uncle, who was a sugar planter, when he 
died left his library to young Ramsay’s father. This 
library contained a selection of books on chemistry, 
one of which excrcised a peculiar fascination for the 
youth. This was “Graham’s Chemistry,” which Sir 
William says he “read with great eagerness while he 
was a youngster,’ and which he describes as “clear and 
inieresiing as a novel.” Curiously enough, some years 
later this scientist stepped into the shoes, as it were, 
of the master who had been his inspiration—professor 
of chemistry at London University College, an ap- 
pointment formerly filled by Prof. Graham, 

Sir William Ramsay received his primary education 
at the Glasgow Acadcmy. From this he passed to the 
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Glasgow University. When the time arrived for him 
to select his profession he decided to adopt medicine, 
and entered the laboratory of an analyst to gain his 
elementary knowledge. His spare time he devoted to 
attending lectures on chemistry at the University, and 
particularly patronized the lectures of Lord Kelvin, in 
whose class he secured the third prize. 

At nineteen years of age he left Glasgow and went 
to Tiibingen University, where he remained two and 
a half years and eventually secured his degree. He 
was twenty-one years old when he returned to Eng- 
land and became assistant to the technical chair of 
chemistry at the Andersonian University, which post 
he occupied for two years. 

In 1874 he was appointed tutorial assistant in chem- 
istry at the Glasgow University. This office he filled 
for six years, vacating it only to succeed to the pro- 
fesscrship of University College at Bristol. At the 
time of his appointment Prof. Marshall, the eminent 
political economist, was principal of the college, but 
Sir William Ramsay had only been with him a year 
when he resigned, and the professor of chemistry be- 
came the principal of the college in his place. 

This period was one of the most arduous in the life 
of Sir William Ramsay. He not only filled the prin- 
cipal’s chair and carried out those official duties, but 
he continued his chemistry lectures as well, and filled 
the dual office for some six years. In 1887 the chair of 
chemistry at the University College, London, fell va- 
cant, and Sir William Ramsay was appointed to the 
office, a position which he accepted, and forthwith 
resigned his Bristol appointments. 

Sir William Ramsay may be said to have first 
brought himself to the public notice by his brilliant 
discoveries of unknown and unsuspected constituents 
of the atmosphere—discoveries mace partly with the 
collaboration of Lord Rayleigh. As a reward for 
their labors these two scientists were awarded the 
Hodgkins prize of the Smithsonian Institution of 
$10,000. 

Valuable though these discoveries were, they had 
merely brought Sir William Ramsay to the threshold of 
slill greater possibilities. In the spring of 1895 his ai- 
tention was drawn to the experiments of Dr. Hille- 
brand, an American chemist who had succeeded in 
deriving a new gas from certain minerals. The features 
of this gas caused the discoverer to advance the theory 
that the minerals from which he had prepared this gas 
were the constituents of argon. 

Sir William Ramsay followed up Dr. Hillebrand’s 
investigations and procured a quantity of these min- 
erals. He heated them, and eclipsed his previous ef- 
fort by obtaining helium. The characteristic line of 
this gas had been found in the solar spectrum by the 
French astronomér Janssen as far back as 1868, and 
had been designated helium by Profs. Frankland and 
Lockyer. Sir William Ramsay, however, was the first 
scientist to obtain it. 

In 1897 in the course of an address before the chem- 
ical section of the British Association for the Ad- 
vancement of Science at Toronto, Sir William Ramsay 
further stated that there were three other gases which 
had so far resisted discovery. Furthermore, he was so 
bold as to describe some of their most salient charac- 
teristics. This was a bold assertion to make, even for 
an expert chemist, and Sir William Ramsay must 
have been exceptionally confident of deriving them. 
Such a feat of prophesy has only once before been 
equaled. This was by Prot. Mendeljeff of St. Peters- 
burg, the enunciator of the law of periodicity. The 
three gases which Sir William Ramsay so described 
before their actual discovery, were neon, krypton, and 
xenon. 

In five years Sir William Ramsay had discovered 
no less than five new elements in the air—a remark- 
able achievement, the value of which may be more 
comprehensively gaged from the fact that from 1863 
to 1875, a period of twelve years, only two elements 
had been, discovered—indium in the former year and 
gallium in the latter. 

At the present moment the scientific world is still 
busily occupied studying the results of Prof. Ramsay’s 
experiments with radium, and the transmutation of 
metals. Prof. Rutherford and Mr. Soddy, of Montreal, 
suggested that it was not improbable that one of the 
products of decomposition of the emanation from ra- 
dium salts would prove to be helium. Sir William 
Ramsay, in concert with these scientists, set to work 
to substantiate the theory, and undoubted spectroscopic 
evidence was obtained that helium is a product of the 
disintegration of the emanation. 

This discovery was obtained in a peculiar manner. 
Mr. Soddy observed that the gas emanating from a 
compound of radium was not affected in any way by 
any chemical reagent, and that it is self-luminous. 
Prof. Rutherford and Mr. Soddy concluded from this 
fact that it was perpetually transforming, and that 
ihe luminosity was due to the parting of electrons in 
changing its condition. From this it, was surmised 
that it changed into something, but the question was, 
What? Sir William Ramsay came to the rescue. He 
collected the gas of radium and subjected it to spec- 
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troscopic inspection. It was found to be peculiar. 
Two days later it was again examined and the spec- 
trum of helium was observed, growing brighter and 
brighter as the spectrum of the gas decreased in dis- 
tinctness. Ten days afterward the evolution was so 
far advanced that the material into which the lu- 
minous gas had changed was found. This discovery 
is momentous in its value; for does it not mark a new 
turning point in applied chemistry? At any rate, 
it must have been a source of peculiar satisfaction to 
Sir William Ramsay to discover that radium was 
emitting his own discovery, helium. 

Sir William Ramsay is a most skillful mechanician. 
As he invariably works with such infinitesimal quan- 
tities, the experiments necessitate the employment of 
delicate and special apparatus. All this Sir William 
makes himself, as it would take too long to inculcate 
another workman as io his requisitions. He has 
even devised a new method of glass blowing in order 
to obtain the special minute vessels he requires for 
his researches. Some idea of the small quantities of 
material with which this distinguished scientist works 
may be gleaned from the fact that in some of his re- 
cent radium investigations, Sir William was using less 
than a cubic millimeter of gas, a quantity which could 
be placed in less space than a pin’s head. This ac- 
cumulation was the resuit of two months’ work, from 
which one can estimate the rarity of radium. 

Few men have received more decorations than Sir 
William Ramsay in recognition of their scientific 
achievements. That rare award, the Hoffman founda- 
tion gold medal, which is bestowed only once in five 
years upon a foreigner, was presented to him for “dis- 
tinguished work in the field of general chemistry, 
particularly for the discovery of new ingredients in 
the air.’ This medal was instituted in 1888 and is 
called after the celebrated German chemist of whom, 
curiously enough, Sir William Ramsay was formerly 
a pupil. The English scientist was the first man to 
whom the medal was presented. 

He is also an officer of the Legion of Honor, and a 
corresponding member of the Institute of France. He 
is furthermore an honorary member of all the leading 
scientific associations both in Europe and this cour ‘ry. 

He has contributed numerous scientific papers deal- 
ing with his discoveries and their influence upon 
present scientific knowledge. The most important of 
these publications are those dealing with ‘The Molecu- 
lar Surface-Energy of Isiquids”; “Argon, a New Con- 
stituent of the Atmosphere,” written in conjunction 
with his collaborator in this discovery, Lord Rayleigh; 
“Helium a Constituent of Certain Minerals”; ‘Neon, 
Krypton, and Xenon, Three New Atmospheric Gases”; 
and more recently several papers concerning the phe- 
nomena of radium. He is also the author of two text 
books on chemistry, as well as “The Discovery of the 
Constituents of the Air.” 

Although he is a busy worker, Sir William Ramsay 
yet finds time to indulge in his recreations, which 
comprise cycling, the study of languages, and moun- 
taineering. He is also a great lover of music, and is 
an accomplished player upon the violin. 

-——- + -- -—- 
A New Satellite of Saturn, 

In 1899 Prof. William H. Pickering, from an exam- 
ination of photographs taken for the purpose with 
the 24-inch Bruce telescope, discovered a new and faint 
satellite of Saturn, having a period of about a year 
and a half. (See H. C. O. Circular No. 43.) A fur- 
ther discussion of a large number of photographs has 
served to determine the elements of its orbit. Eleven 
photographs taken by Mr. Frost at the Arequipa sta- 
tion, under the direction of Prof. Bailey, enable us to 
follow the satellite from April 16 to June 9, 1904, and 
to correct ils ephemeris. A full aiscussion by Prof. 
Pickering will appear in a few weeks in a forthcom- 
ing volume of the Annals. Meanwhile, to enable as- 
tronomers elsewhere to observe it at once, its position, 
angle, and distance from Saturn may be stated to be 
on July 14, 77.4 deg. and 17.8 min.; on July 24, 79.8 
deg. and 14.38 min.; and on August 3, 1904, 84.0 deg. 
Epwarb C. PICKERING. 


and 10.5 min., respectively. 
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The Current Supplement. 

“Steel Making at Ensley, Alabama,” is the title of 
the article which opens the current SuppLeMENT, No. 
1490. Excellent illustrations accompany the text. An 
article on the origin of radium explains in a popular 
way the elementary philosophy of radio-activity. Some 
interesting experiments in forcing plants by ether are 
described by the Belgian correspondent of the Scren- 
viFIC AMERICAN. Messrs. C. E. Stromeyer and W. B. 
Baron conclude their discussion of water-softening aj- 
paratus. “Fertilizer from Fish Waste or Refuse” is 
the title of a most instructive article by C. H. Steven- 
son. Of archeological interest is an essay by Harlan I. 
Smith on a costumed human figure from Tampico, 
Washinefon. Many illustrations accompany this arti- 
cle. Emile Guarini, who has made a special study of 
the use of electricity in agriculture, was commissioned 
to deliver a course of lectures on electroculture by the 
Minister ef Agriculture gf Belgium, An abstract of 
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his lecture is given. “The Recent Progress of Tan- 
ning as a Chemical Industry” is made the subject of 
an exhaustive paper by J. T. Wood. The first series 
ot articles by the Paris correspondent of the ScIENTI¥IC 
AMERICAN on the cars in the Gordon Bennett Cup 
Race is published. Some extracts from a paper by J. 
Campbell Morrison on peat as a fuel may be found of 
value to those who are at all interested in fuels. The 
usual science notes, electrical notes, and consular notes 


will also be found in the SuppLEMENT. 
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Electrical Netes, 

An amalgamation of the patents of the De Forest 
and Maskelyne wireless telegraph systems has been 
effected. The object of this combination is to employ 
wireless telegraphy as a feeder to cable telegraphic 
systems. tndisputably there are numerous opportu- 
nities for the operation of either communication in the 
capacity as a feeder to cables, and over short distances. 
In co-operation with the cable companies, it is pro- 
posed to link isolated islands with the nearest cable 
stations, and to develop wireless communication be- 
tween ships and shore, and between vessels at sea. 
This combination will strengthen both systems. As is 
well known, the De Forest apparatus is a sound re- 
corder, the messages being received on the principle of 
a telephone, while on the other hand the Maskelyne 
system is a tape recorder. By this amalgamation, 
therefore, either system will be available according to 
requirements 

Ata recent meeting of the Elektrotechnischer Verein, 
Berlin, Dr. Reichel, chief engineer to the Siemens- 
Schuckert Werke, read a paper on the Berlin-Zossen ex- 
periments. Jn connection with the difficulties attendant 
on the transmission of electric energy to large railway 
systems, Dr. Reichel referred to the work done by the 
Siemens & Halske Company and the Siemens & 
Schuckert Werke. Experiments with high-tension al- 
fernating current for the operation of electric railways 
were begun as far back as in 1897, on a suggestion by 
Mr. Wilhelm von Siemens, with a view to ascertaining 
the working conditions of high-speed electric railways. 
Provided a means be found to transmit amounts of 
energy as high as 2,000 to 3,000 kilowatts to rapidly- 
moving cars, the problem may be solved in any special 
case. The Gross-Lichterfelde experiments, undertaken 
with this view, afforded a basis for the well-known 
Marienfelde-Zossen experiments, commenced immedi- 
ately afterward (in 1900). As a transmission of a 
high-tension current to the car did not offer any unsur- 
mountable difficulties, endeavors were eventually made 
to use not only three-phase but also single-phase alter- 
nating current for the operation of railways. As re- 
gards the respective advantages of single-phase alter- 
nating and continuous currents, Dr. Reichel thinks the 
conditions of each special plant to be the only means of 
realizing these. He accordingly does not deem it ad- 
visable wholly to abandon continuous-current opera- 
tion, the more so as material improvements, especially 
with respect to the increase of tension, are possible on 
‘these lines also, while many years’ experience will, on 
the other hand, be necessary to fully realize the prop- 
erties of single-phase alternating-current operation. 
The best means of securing this experience would be, 
according to Dr. Reichel, to install some electric rail- 
way systems using this novel kind of current. 

The electric weld is becoming a more and more im- 
portant factor in many industrics. During recent 
years the extension of. its application has been steady, 
and each year has witnessed its entrance into new 
fields. Sometimes, indeed, new manufactures, or new 
ways of obtaining results, have been based upen its 
use. The electric welds under consideration are the 
results of the operation of uniting two pieces of metal 
by what is known as the Thomson process, first 
brought out by the writer and rendered available in 
commercial practice a considerable number of years 
ago. The rapidity, ‘flexibility, cleanliness, neatness, 
accuracy, and economy of the electric process has won 
for it such an important standing in the arts that 
many future extensions in its application are assured. 
The uniformity of the work, the control of the opera- 
tion. the extreme localization of the heat to the particu- 
Inr parts to be united, and the fact that the process 
is not limited to iron and steel, but can deal equally 
well with other metals, such as copper. brass, bronzes, 
and even lead, are characteristics of the electric weld- 
ing operation. In the wagon and carriage industry 
the process is applied in the production of tires of all 
sections, axles, hub, spoke and sand bands, fifth wheels, 
shifting rails, steps, shaft iron, etc. while it has found 
a large use in the welding into continuous stfips or 
bands of the wires inclosed in rubber tires for holding 
them in place. The larger part of the dash-frames 
used in carriages in the United States are now prob- 
ably made by electric welding, while iron and steel 
agricultural] wheels are buill. up, or have their parts 
united, by electric welds. To enumerate the many 
applications to the bicycle industry would be almost 
to catalogue most of the metal narts of this useful ma- 


chine. It must be borne in mind, too, that a welding 
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machine, slightly modified, is equally applicable for lo- 
cally heating parts in electric brazing or hard solder- 
ing, for upsetting, and for bending or shaping. In the 
wire industry the part played by electric welding is 
already quite important, and becomes steadily more 
so. Besides the mere simple joining of wires of iron, 
steel, or copper into long lengths, the welding of wire 
or strip into hoops for barrels, tubs, pails, etc., is sup- 
planting the older forms. Numerous machines are in 
operation turning out electrically-welded wire fence, 
much as a loom turns out cloth.—Elihu Thomson, in 
Cassier’s Magazine. 
—_omrre > ——- 
Rapid Coaling of Warships in Port. 

The British Admiralty are endeavoring t.o expedite 
the coaling of warships while in port. It is imper- 
alive in case of hostilities, when a warship has to re- 
turn to its naval base for fresh fuel supply, that such 
replenishment should be carried out as rapidly as pos- 
sible, in order to permit the vessel to return to the 
scene of operations, or proceed on its journey. For this 
purpose the navy department is acquiring special float- 
ing coal depots of different types and dimensions, adap- 
table to various ranges of operations. 

The latest type of this floating coal reservoir has 
been delivered to the dockyard at Portsmouth. It has 
been constructed by Messrs. Swan, Hunter & Co., of 
Wallsend-on-Tyne, and is of huge dimensions. The de- 
pot is constructed for carrying 12,000 tons of coal, and 
is sufficiently large to enable two first-class battleships 
or four smaller vessels to be berthed alongside and 
coaled simultaneously. The actual coaling operation 
is accomplished by means of Temperley transporters, 
three of which are erected upon each of four platforms 
with which the depot is provided. The depot will be 
moored at a suitable place in the harbor. Its advan- 
tage over projecting piers is that it can be towed to any 
desired position whenever required. With this type of 
coaling reservoir the fuel will be transported to the 
bunkers of the war vessels with much greater celerity 
and ease than is at present possible, 

Another type of coaling device which has proved 
highly successful is what is known as the “haulabout.” 
These haulabouts are plain steel hulls, similar to 
barges, with hatchways extending nearly across the 
vessel. Fitted to each haulabout are two self-con- 
tained Temperley traveling tower transporters, the 
beams of which have a very long over-reach on either 
side, and are sufficiently high to take coal from a large 
collier, and deliver it directly to the boat deck of the 
largest battleships or cruisers, if necessary. For the 
purposes of transshipping the coal from the colliers 
to the hold of the haulabout, the towers are made to 
travel the full length of the vessel. Thus they com- 
mand the full extent of t*:> hull of the barge both in 
filling and discharging. The capacity of a haulabout 
is 1,000 tons of coal. 

Each tower of the transporter is fitted with a steam 
boiler and special engine for hoisting and convey- 
ing the load, for raising and lowering the overhanging 
parts of the beam, and for propelling the tower along 
the rails. This engine is also fitted with gearing and 
lifting tackle for removing and replacing the hatch 
covers, which are picked up and carried to the end of 
the vessel by traveling the towers along in the usual 
way. 

These haulakouts have been specially designed to 
provide a coaling vessel of considerable storage capac- 
ity, capable of being hauled about from vessel to ves- 
sel, where it can either supply coal from its own 
hold, or be used for discharging coal direct from 
the collier to the vessel to be coaled. The vessels are 
capable of filling their own holds, either from colliers 
or from the shore, for which purpose they are supplied 
with automatic dumping buckets. 

nen ; —* +8 
Pyro Bays Given Off by Incandescent Wires, 

M. Tommasina has been making a series of re- 
searches upon the radio-activity which is produced by 
incandescent wires, and brings out some phenomena 
of a novel character. He finds that the wire gives off 
three different kinds of rays. The observations were 
made upon the loss of electric charge produced by a 
metallic wire heatecl to redness by a current and 
placed parallel to the metal disk of an electroscope or 
between the two plates of a condenser. In the latter 
case one plate is connected to ground, and the other 
io the electroscope. Under these conditions he ob- 
serves various phenomena of loss of electric charge, 
and these can only be attributed to a radio-activity 
which is induced by the emanation from the incan- 
descent wire. In observing the nature of these emana- 
tions he finds three kinds of rays which he designates 
asa, @. andy, and calls the phenomenon “pyro-ridio- 
activity.” In the case of the @ rays, the emission is 
stopped by even the thinnest screen of any kind of 
material. In free air it seems to diffuse, with a strone- 
ly-marked tendency to follow the lines of electric force. 
It transports a positive charge. The # rays will 
traverse a very thin screen of paper or aluminium 
(which absorbs the greater part, however) and they, 
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carry a negative charge. These forms of radiation, 
which he calls ‘pyro-rays,” cause a strong ionization 
of the air. They produce the discharge of an electro- 
scope no matter what may be the sign of its charge, 
and will traverse a hermetically-closed recipient of 
cardboard. In the latter case their action is dimin- 
ished, however. They will also produce an induced 
fluorescence of a platinocyanide of barium screen, to 
a slight degree. The pyro-rays are given off in great 
quantity from an incandescent platinum wire and also 
by a disruptive discharge between any metallic wires. 


on, 3: Sata a Op le 
Autemnebile Netes, 

The report of the motorcycle endurance test held 
July 2 to 7, and consisting of a round trip run from 
New York to Albany and back, followed by a run to 
Cambridge, Md., has just been made. An average speed 
of 15 miles an hour was easily maintained. The minia- 
ture automobiles made an excellent showing. The five 
machines that scored the best in the complete test. 
were 1%-horse-power ‘Indians,’ which had respectively 
1,317, 1,810, 1,309, 1,308, and 1,306 points to their 
credit. Their nearest competitors were a 1*},-horse- 
power “Rambler” (1,296 points), and two 2%-horse- 
power “Columbias” (1,295 and 1,292 points respective- 
ly). Besides the road endurance tests, a gasoline con- 
sumption test was held, in which a Yale-California 
machine covered 55 miles on one quart of fuel al. a 
cost of about a mill a mile. The tests have thus thor- 
oughly demonstrated the practicability, utility, and 
cheapness of the American motor bicycle. 

The New York-St. Louis Automobile Run, under the 
auspices of the American Automobile Association, will 
start from this city Monday, July 25. The cars are 
expected to arrive at the World’s Fair on August 10 
and join in the parade which will be held the following 
day, which is to be “Automobile Day” at the fair, At 
least 100 machines will in all probability start from 
New York. These will be joined by others throughout 
the tour, and it is expected that fully 200 cars will 
enter St. Louis on the appointed day. A fee of $10 is 
charged for joining the run, and certificates will be 
given all cars that successfully complete it. 

The greatest hill-climbing contest that has ever been 
held was that up Mount Washington, which took place 
Monday and Tuesday of last week. Some attempts 
at mountain climbing have been made abroad by fol- 
lowing the roadbed of cogwheel railways, but no real 
mountain climbing contest over a road eight miles in 
length, with a continuous grade of from 5 to 20 per 
cent, has ever before been held. Some eighteen ma- 
chines participated in the climb. The most sensational 
as well as the fastest performance was that of Harry 
Harkness on his 60-horse-power Mercedes, which con- 
quered the mountain in 24 minutes, 373-5 seconds, fF. 
E. Stanley, one of the pioneer inventors of the steam 
automobile in America, made the next best time in a 
6-horse-power steamer. This was 28 minutes, 19 2-4 
seconds. A 2-horse-power Metz motor bicycle covered 
the distance in the excellent time of 34 minutes, 11 3-5 
scconds. The best performances in the class for ve- 
hicles weighing between 1,000 and 2,000 pounds were 
those of a 24-horse-power Peerless (26 minutes, 6 4-5 
seconds, 2 minutes being allowed on account of a delay 
caused by another machine being in the way); a J(- 
horse-power White steamer (42 minutes, 19 4-5 sec- 
onds); and a 20-horse-power, 3-cylinder Phelps (47 
minutes, 20 2-5 seconds). A 12-horse-power Columbia 
machine did the climb in 51 minutes, 50 2-5 seconds, 
while a 16-horse-power Rambler dropped out wilh a 
broken transmission. For vehicles under 1,000 pounds, 
a 6-horse-power Oldsmobile made the very good time 
of 1 hour, 20 minutes, 46 seconds. Two specially-buill 
light steam cars were second and@ third in this class in 
2 hours, 16 minutes, 55 seconds, and 2 hours, 25 min- 
utes, 512-5 seconds respectively. In the free for all 
class, Mr. James I. Breeze, in a 40-horse-power Mer- 
cedes, climbed the mountain in 31 minutes, 22 45 sec- 
onds; and Otto Nestman, in a 7-horse-power Stevens- 
Duryea, in 40 minutes, 45 seconds. What made the 
test of particular value was that the machines were all 
stock cars. Besides the mountain-climbing contest, 
several 100-mile tours through the mountains were 
made during the remaining days of the week. 

A new form of endurance test that has developed of 
late is the non-stop run. By this is meant a trip during 
which the engine of the automobile is never stopped. 
The longest run on record of this kind is one of 2,017 
miles, made recently in England on a Talbot car. The 
run consumed 5 days and 4 hours, during all of 
which time the engine ran continuously. Several at- 
tempts of this sort have been made in this country, but 
so far they have not been successful. 
—_— «> 1-0 

A queer order has been placed with a firm of Sheffield 
(England) manufacturers by an Oriental potentate for 
the supply of a bedroom suite made throughout of 
solid silver. The designs are of Oriental character, 
and most elaborate. The suite comprises a bedstead, 
cabinet, dressing table, one dozen chairs, three foot- 
baths, and three hot-water cans. 
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THE NEW FRENCH BATTLESHIP “ DEMOCRATIE.” 
BY LIEUTENANT-COLONEL C. FIELD, @LAR@OW. 

The fine French battleship “Democratie,’ which was 
put upon the stocks at Brest in the course of last year, 
was very recently launched in the presence of a large 
and enthusiastic crowd of spectators. The displace- 
ment of the new war vessel is 14,800 tons, and the 
weight of her armor alone when complete is estimated 
te reach 4,000 tons. She is 489 feet in length with a 
beam of just over 79 feet, and will draw nearly 28 
feet of water. 

She wili carry an armament composed of four 12- 
inch guns, placed in turrets at bow and stern; ten 
7.6-inch quick-fire guns, of which six are in turrets 
and the remaining four -in casemates, two on the 
main deck forward and two on the lower deck aft; 
and twenty-eight lighter pieces of ordnance. The 
ten 7.6-inch guns are a change from the original de- 
sign, which provided the ‘“Democratie” with sixteen 
6.4-inch weapons, of which twelve were carried by pairs 
in the turrets, which are now to contain a single 7.4- 
inch gun apiece. Besides her artillery the new ship 
will be provided with five torpedo tubes, two of which 
will be placed below the waterline, the remaining three 
being protected by the armored side. 

The armor carried by the “Democratie” will be 
strong an@d extensive. She will have a complete ar- 
mor belt at the waterline extending from stem to 
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THE GOVERNMENT PHILIPPINE EXPOSITION. 

BY THE ST. LOUIS CORRESPONBENT OF THE SCIENTIFIC AMERICAN, 

If one were called upon to name the one exhibit at 
St. Louis which, in its completeness and intrinsic value 
and interest, takes precedence over any other, his choice 
must surely fall upon the Philippine Exhibit, which 
was gathered together, constructed, and is now being 
run, under the auspices of the United States govern- 
ment. The name of its sponsors is of course a suf- 
ficient guarantee that this work has been done with 
conscientious thoroughness, and too much cannot be 
said in praise of the completeness and highly instruc- 
tive character of this display. The object of this costly 
exhibit is to familiarize the people of the United States 
with the Philippine possessions. To quote the words of 
its officials: ‘One thing that has stood in the way of 
the proper development of any colonial possession by 
its governing country, has been the fact that a lack of 
knowledge of the real conditions ana affairs of their 
colonies has blocked the way of the legislation most 
necessary for such development ana@ exploitation.” The 
credit for the work is due largely to the initiative of 
Secretary Taft, who induced the Philippine Commis- 
sion to make an appropriation of over $1,000,000, 
for the purpose of securing and making an exhibit of 
Philippine products, manufactures, art, ethnology, and 
education, to say nothing of the customs ana habits of 
the Philippine people, at the Louisiana Purchase Ex- 
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and_in fact everything pertaining to this exhibit, is of 
Philippine origin, the very material of which the vil- 
lages are constructed having been brought over, to- 
gether with the Philippine natives themselves, from 
our new possessions. The visitor can stroll through 
village after village, and see these naked savages wear- 
ing nothing but the loin cloth, following the round of 
their daily life, cooking, sleeping, and engaging in their 
pastimes and sports, exactly as they do in their native 
islands. They are a bright, sunny race, glad to talk 
with the Americano, and ever ready to respond, with 
a smile that shows their pearly-white teeth, to any 
questions which they are able to answer. 

Down in the shady canyons of the Exposition 
grounds, and along the shores of the lake, one may 
study the Filipino as he was when the United States 
took charge of the islands. On the central plateau of the 
grounds above, may be seen the Filipino as the United 
States government has improved him; for here, strut- 
ting around in their natty khaki uniforms, and looking 
every inch the United States soldier, are to be seen 
several companies of the native scouts, a body of sol- 
diers which owe their origin to that ever-to-be-lamented 
army officer, Gen. Lawton. The original body of scouts 
did good service under Gen. Lawton, and later under 
Gen. Young; an@ they proved so serviceable, and gave 
evidence of such good soldierly qualities, that in 1901 
an act of Congress authorized the enlistment of 12,000 


Displacement, 14,800 tons; Length, 439 feet; Beam, 79 feet; Draught, 28 feet; Armament : four 12-iuch, ten7.6 ch. two submerged and two above-water torpedo tubes, 


stern. It will have a maximum thickness of 11 inches 
amidships, but will taper off toward bow and stern. A 
lighter cuirass will surmount this, protecting her 
Sides from all but the heaviest kinds of projectiles. 
On the top of tte waterline belt will be an armored 
deck 2.4 inches ix. thickness, while the armor is rein- 
forced lower down by a second deck 2 inches thick 
on the flat and 2.8 inches at the ends. The two main 
turrets will be covered with armor from 11 to 12% 
inches in thickness, while the smaller turrets and 
casemates will have the protection of plating about 
half that thickness. The ‘Democratie” will have 
three screws actuated by three engines having a com- 
bined horse-pow'r of 17,500. She will have, it is esti- 
mated, a full speed of 18 knots an hour ana will carry 
1.800 tons of coal in her bunkers. Her crew will con- 
sist of 793 officers and men, and it is hoped that she 
will be ready for commissioning in a couple of years’ 
time. 


————— > +-9-> 

Probably few botanists would know how to a@istin- 
suish the apple and pear when not in fruit, except, per- 
haps, in a general way by the habit of growth, the 
branches of the pear tree being usually more erect and 
outline more pyramidal. The horticulturist, however, 
has noticed that the young leaf of the apple unrol!ls 
on one side, but that of the pear on both sides at the 
Same time.—Gard. Chron. 


THE NEW FRENCH BATTLESHIP “DEMOCRATIE.” 
position. The work was carried out by a special board 
with Dr. W. P. Wilson, director of the Philadelphia 
Commercial Museum, at its head. 

This unique exhibit, which occupies 47 acres of roll- 
ing woodland, contains nearly 100 buildings, which 
range in size and variety of construction from the hut 
of the aboriginal native to the palatial Spanish Admin- 
istration Building. It contains in its various struc- 
tures 75,000 catalogued exhibits, and no less than 1,300 
representatives of the various Filipino tribes. 

Entrance to the ground is made across a lagoon by 
means of the Bridge of Spain, which leads through a 
massive gateway into the walled city. This work is a 
reproduction of the actual structures at Manila, and it 
has been done with such perfection of architectural 
detail and such faithful coloring, that it carries all the 
atmosphere of the ancient structures of the city itself. 
In fact, the walls are an exact reproduction of those 
which encircle the city of Manila proper, and within 
them are found a collection of war relics, furnished by 
the United States army and the Philippine scouts and 
the constabulary. The lake crossed by the Bridge of 
Spain is a facsimile of the Laguna de Bay, and along 
its shores are built the Moro, the Bagobo, and the 
Visayan villages, while on its waters float several large 
cascos (or scows) and various marine craft used by 
the islanders. Now, it must be borne in mind that 
these villagers, the boats on the water, the utensils, 


natives as scouts. They have always proved loyal, 
have all been under fire, and after the civil govern- 
ment took charge, the scouts formed part of the many 
garrisons throughout the island. 

Here and there one meets representatives of the 
Constabulary Battalion, which is composed of 11 
officers and 280 enlisted men. All the Christian tribes 
of the islands are represented in this battalion, ana, 
like the scouts, they have done good service. The 
scouts have an excellent bana, which gives daily per- 
fermances on the main plaza of the Exposition. 

Of the native tribes to be seen in the Exposition, 
the most primitive are the Negritos—little fellows of 
a distinctly negro type, who are remarkably skillful 
with the lance and the bow and arrow. Nothing makes 
them so happy as to show their skill, by knocking a 
five-cent piece out of the twig of a tree at a distance 
of fifteen paces. 

Then there is the village of the Head-Hunting Igo- 
rotes, a race that is greatly superior to the Negrito, 
and a fine type of agricultural barbarians. They are 
copper colored, and the men have a splendid physical 
development, the women being also well formed and@ of 
graceful carriage. 

In another village are the fierce Moros, one hundred 
of these fiery followers of Mohammed being present at 
the Exposition. The Samal Moros, of whom there are 
forty from the island of Mindanao, are the sea rovers 
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or pirates. This tribe is about the most intelligent of 
all the tribes inhabiting the islands. Here also we 
find the spectacular Bagobo tribe, notable for their 
beautifully-ornamented costumes, who come from the 
highlands of the interior of Mindanao. Finally, we 
have the Christianized Visayans, with their village 
built over the waters of the lagoon. The people of 
these native tribes are all to be seen engaged in their 
native pursuits and manufactures. 

The central plateau of the exhibit grounds is occu- 
pied by several buildings, many ‘of which are repro- 
ductions of actual structures in the Philippines. There 
is the Agricultural Building, containing the work of 
the Bureau of Agriculture of the Philippine Islands 
during the past three years; and a most encouraging 
display it is, including exhibits of several hundred 
varieties of rice; of cotton and process of manufacture; 
of various grasses of hemp and other fibers; of to- 
bacco, etc. Then surrounding the central plaza will 
be seen the Ayuntamiento, the Cathedral, the Com- 
merce Building, and a typical Manila house, all of 
which are fine examples of the better class of Manila 
structures. The most striking of these is the Cathe- 
dral, which is a miniature reproduction of the cathe- 
dral at Manila. In this building are installed the ex- 
hibits of education, and part of the art exhibit. 

Three years after the first landing of the American 
troops, the transport “Thomas” reached Manila Bay 
with a shipload of American teachers on board. After 
three years of work, the result may be summed up by 
stating that “the English learned by the Filipine peeple 
in the past three years is greater in ameunt than the 
Spanish they acquired in the fewr hundred years ef 
Spanish rule.’ The education exhibit shows the work 
of the elementary schools and the high schools, thirty- 
six of which latter have recently been established. 
One of the most charming features of this section is a 
Philippine school, shown in active operation in its 
schoolhouse of bamboo and Nipa palm—an exact dupli- 
cate of a country school building in the islands. 

The Commerce Building on the south side of the 
plaza contains samples of the imports of the islands 
and the articles of native manufacture, while in the 
Manila Building is installed a collection of the textile 
fabrics of native manufacture, inciuding exquisite 
laces, and embroideries so fair and delicate that one 
wonders how they have stood the transportation. 

The Forestry Building is a large structure of hard- 
wood framing and flooring, with Nipa sides and roofs. 
In its construction one hundred different kinds of 
woods indigenous to the islands were 
used; and it should be understood that 
the forests of the Philippines, which 
are of vast extent, form one of the 
most valuable assets of the government, 
containing, as they do, all the tropical 
hardwoods, such as ebony, mahogany, 
rosewood, etc. Limitations of space for- 
bid any lengthy mention of the Eth- 
nology Exhibit, and the Fisheries Ex- 
hihit on the shore of the lake, which in- 
cludes one thousand mounted = speci- 
mens of the different fish of the islands, 
and a collection of the native fishing 
gear, including bamboo fish traps and 
corrals, and the various styles of fish- 
ing boats. 

The mineral wealth of the Philippine 
Islands, which is known to be very 
great, is as yet only in the preliminary 
stages of development. There are ex- 
jensive beds of lignite and indications of petroleum. 
Gold exists in almost all of the islands, iron is abund- 
ant, and for many years the Igorote has made his own 
jewelry from the gold deposits of the Benguet Hills. 
A comprehensive display is made of the different native 
metals and minerals. Concluding our notice of this 
most creditable exhibit, it is not stretching the point 
too far to say that, if the average American citizen 
came to this great Exposition and did 
nothing more than spend his time 
within the government Philippine in- 
closure, the time and expense of his 
visit would be amply justified; for he 
can learn, during two or three days 
spent on these grounds, more about our 
new possessions than he could pick up 
in many months’ travel throughout the 
islands themselves. Speaking for him- 
solf, the writer can say, that at the close 
of a most delightful day spent in these 
crounds, he left them with a distinct 
feeling of pride in the far-sighted wis- 
dem of a government that could con- 
ceive and put into such splendid execu- 
tion a project such as this. Moreover, 
the last doubt was removed from his 
mina that, in this matter of coloniza- 
lion, (he latest and most diffieall na- 
lional enlerprise upon which this nation 
has embarked, the government would 
achieve one of the most successful and 
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beneficent works in the history of the United 


States. 


THE FLAMINGO AND ITS QUEER NEST. 


BY WALTER L. BEASLEY. 


After considerable difficulty, Prof. Frank M. Chap- 
man, of the Department of Ornithology of the Ameri- 


THE BAHAMA FLAMINGO. 


can Museum of Natural History, has secured the first 
flamingo nests ever brought to this country. 

There are about seven species of flamingoes, three 
of which are in America, frequenting the Bahamas, 
Florida, and Cuba. In height the flamingo averages 
about five feet. If its curved neck were stretched to 
its full length the bird would tower above the head 


COLONY OF FLAMINGO NESTS, BAHAMA ISLANDS, 


of an ordinary man. During May and June, the breed- 
ing time, the birds’ bright-colored plumage is faded, 
but reassumes its most radiant hues in winter. When 
first hatched the young have a straight bill, which, 
after a time, develops into one of bent shape. The 
first plumage is grayish-white and passes through 
various tints of pink, rose, carmine, or vermilion to 
the full scarlet of the adult, which reaches its deepest 


A FLAMINGO EGG IN ITS NEST OF MUD. 
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shade on the wings. Several years are necessary to 
perfect the final gaudy plumage. 

The eggs are white, showing a blue tint when 
scraped under the surface. They are long, oval, and 
have a thick shell, equaling in size that of the com- 
mon goose. The flesh is not palatable to the taste, 
being extremely oily. The birds feed upon both 
animal and vegetable matter from the ooze and soft 
bottoms of the shallow waters and lagoons selected 
by them both as a feeding ground and nesting place. 
When flying their long legs are stretched out behind, 
and the neck is extended. They have a peculiar voice 
and a sort of one-syllable outcry, which they utter as 
an alarm signal the moment they are approached or 
believe themselves to be in danger. On account of 
their keen-eyed and wary nature it is almost impos- 
sible to get within close range of them. 

Prof. Chapman gives the following account of his 
work in the Bahamas: 

During the winter the birds live chiefly on the west 
coact of the island, where the shallow water and soit 
marl bottom afford them an abundance of food and 
prevent pursuit either by boat or on foot; but in May 
they gather in some lagoon in the interior of Andros 
Island, far from the habitations of man, to rear their 
young. These breeding resorts are few in number and 
their whereabouts are comparatively unknown. We 
succeeded in reaching a large flamingo rookery well 
in the heart of Andros without undue difficulty. @ur 
schooner was left at anchor behind the shelter of 
some outlying reefs, and the final part of the voyage 
was made in small boats. 

The locality is only a few inches above the sea level, 
and is characterized by wide stretches of shallow 
lagoons bordered by red mangrove trees, with occa- 
sional bare bars of gray marl, and by outcrops of coral- 
line rock so eroded and waterworn into bladelike edges 
and sharp, jagged pinnacles, that walking is attended 
by much danger. Our tents were pitched on a sand 
bar, and preparations made to visit the flamingo 
colonies known to exist in the vicinity. 

Subsequent research showed that the locality was 
regularly frequented by these birds as a breeding re- 
sort, but that apparently a different spot was chosen 
each year. Eight groups or villages of nests were 
found within a radius of a mile, each evidently having 
been occupied only one year. The largest of these, 
placed on a mud bar only an inch or two above the 
level of the surrounding water, was a hundred yards 
in length, and averaged about thirty yards in width. 
An estimate, based on an actual count 
of a portion of this colony, gave a total 
of two thousand nests for an area of, 
approximately, only 27,000 square feet. 
This rookery we judged to have been 
occupied the previous year. At a dis- 
tance of a mile we found nests scattered 
about in a dense growth of mangroves. 
Here the birds were found at work 
upon their nests for the present year. 

A flock was seen which was estimated 
to contain about seven hundred birds— 
a sight of surpassing beauty. Although 
no shot was fired and a retreat was 
promptly made, the birds were dis- 
turbed by our intrusion, and either dis- 
continued operations or removed to 
some other locality, and eventually we 
were forced to leave without seeing 
fresh nests. Those in process of build- 
ing, however, told somewhat the man- 
ner of their construction. Those built among the 
mangroves were in an excellent state of preservation, 
a few even containing eggs. The task of getting these 
nests into the hold of .the schooner was one of great 
difficulty. The largest secured measured 18 inches in 
diameter at the bottom, 13 inches at the top, and 9 
in height, and weighed upward of 100 pounds. 

Being one solid mass of mud and dried only exter- 
nally, it needed only a slight jar to 
break the strongest of the nests into 
fragments, and the prospect of trans- 
porting the specimens to New York in 
safety seemed one of uncertainty. The 
Bahama negro boatmen were not ac- 
customed to delicate work of this 
character, and it required special in- 
ducements in the way of pay to tempt 
them to wade barefooted through the 
lagoons and to travel over the keen- 
edged rocks with burdens of from 50 
to 150 pounds on their heads. 

The nests were placed in the canoe 
and reached the schooner with the 
breaking of only three out of nine 
specimens. In Nassau they were 
treated wilh a solution ef gum arabic, 
which hardened them, and after being 
wrapped in plaster of Paris bandages 
they were packed separately in large 
boxes and reached New York in excel- 
lent condition, Specimens of the flam- 


Jury 23, 1904. 
ingoes themselves were also securea. 
eter. 


the rise of the water. 


material. 


single white egg is laid. 


The single nest here figured, however, has been ex- 


cavated to a greater depth than the 

original in order to lighten it for 

transportation purposes. 
——__ee ——_. 


THE GREAT ROTORUA GEYSER OF 
NEW ZEALAND. 


BY JAMES A. WARNOCK, 

Yellowstone Park is reputed to 
have the most magnificent geysers 
in the world; but their reputation 
is based upon the statements of 
travelers who have never been to 
New Zealand, and who know noth- 
ing of its natural wonders. 

Leaving Auckland by a fast ex- 
press train, a journey of eight 
hours brings one to Rotorua, where 
may be seen the most splendid gey- 
ser which is probably to be found 
anywhere in the world. To give one 
some idea of the magnitude of the 
geyser, I need mention only the 
height of some of the surrounding 
objects. On the extreme left of the 
picture herewith reproduced, over 
the “Inferno Crater’ (which con- 
tains a seething lake of water) is a 
small shelter shed, 450 feet above 
the plain. The surface of the water 
in the geyser basin, when at rest, is 


The nests col- 
lected differed from the conventional idea of a flamin- 
go’s nest in being much lower an@ of a greater diam- 
Doubtless the height of the nest is governed by 
Built wholly of mua, which is 
scooped up from about the base of the nest by the 
bird, it is necessary that the site chosen shall be near 
enough to water to insure an abundant supply of soft 
Such a site, however, brings the nest with- 
in reach of the tide, and places it in a low situation, 
which may be subsequently flooded by heavy rains. 
Consequently the birds must build their nests high 
enough to protect their contents from the water. 
These two conditions have resulted in the production 
of a mua cone, which, in the colonies examined, was 
never more than twelve inches in height, but those as 
high as eighteen inches have been reported. 
slightly hollowed top of the adobe dwelling house a 
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feet. 
have been recorded. 
puted at 1,200 feet. 


ridge and a guide. 


to erupt. 


In the 


about 40 feet below this plain. 
is easy to compute the height of the eruption. 
instance illustrated, that height must be about 900 
This is by no means exceptional. 
I have myself seen a shot com- 
Some months ago the area of the 
basin was measured in a small boat by a Mr. Bucke- 
They found that the area is about 
2% acres, from which it may be inferred that this gey- 
ser may well be called the largest in the world. 

The geyser plays about twenty-two times each month, 
is very erratic, and gives no warning when it is about 
The theory is advanced that the basin is 
somewhat like a funnel, and that when the water and 
stones are ejected, the larger stones return and jam 
in the neck, thereby choking the outlet, so that an en- 
ormous pressure of steam must shift them. 
pressure is sufficiently great to blow out the obstruc- 
tions, it naturally would eject water to a great height. 
The theory, however, is at best rather fanciful. 


From these figures it 
In the 


Higher “shots” volcanoes. 


When the 
apertures. 
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This geyser is not the only one to be seen in the vi- 
cinity. Others may be mentioned, such as the Pohutu, 
Wairoa, Feather, Papakura, and others, besides mud 


A Saw-Proof Bar. 


Perry D. Zeigler has invented a bar which cannot be 
sawed or cut through, for use in connection with pris- 
on-cells, windows or doors, and safety-vaults. 

In carrying out his invention he takes a metallic 
bar of any suitable material, preferably iron or steel, 
and in the bar adjacent to its corners he provides longi- 
tudinal apertures. 
ber of apertures adjacent to its periphery are provided, 
ana, if desired, as an extra precaution one or more 
holes may be present. 
described, molten glass or the like is poured into the 


In the case of a round bar a num- 


The bar having been formed as 


After this has cooled, the inventor claims 


it would be impossible to saw through the bar, for the 
reason that the saw would not cut the glass, and only 


a partial fracture of the bar could be 
obtained. 

———_+ ¢e ——_ 
Breaking of Staybolts. 
Staybolts break more frequently 
in bad-water districts than in those 
districts where the water is ireer 
trom incrustating solids, says Mr. 
H. A. Fergusson, in a paper read 
before the Western Railway Club 
of America. This is not to be at- 
tributed to the action of the water 
on the bolts, but to the fact that 
such engines are washed out very 
much more frequently, with conse- 
quent vibration of the bolts each 


time. There is apparently no rem- 
edy for this, where water-purify- 
ing stations are absent, except. a 
flexible staybolt, and while num- 
bers of these have been de- 
signed and tried, there are 
none of them that will not 
become inflexible through ihe 
hard scale formations around 
the movable parts. The best 
bolt, therefore, is one which 
has the greatest flexibility, 
and which cannot be _ affected 
by scale. 


RECENTLY PATENTED INVENTIONS, 
Of Interest to Farmers. 


PRUNING-SHEARS.—C. F. Crossy, Jsur- 
lingten, Vt. The ebject ef this inventien is 
to provide pruning-shears ef simple, light, yet 
strong constructien, having no parts liable te 
get out of order, and se arranged that there 
will be very little friction of the movable 
parts and with which a clean cross-cut may be 
made without drawing action, which would 
have a tendency to break the bark. 


BEBT-TOPPER.-J. M. Caraway, Long- 
mont, Cel. A distinguishing feature of the 
invention is the previsien of an endless hori- 
zontal traveling belt previded with a spring- 
coil for helding the beets while being topped, 
and an escillating knife er cutter, which is 
adapted te make a draw cut and is operated 
by the same means as the belt. 


BINDER ATTACHMENT.—A. M. Davis, 
Madison, Wis. The ebject in view of the in- 
ventor in the present improvement is to de- 
crease the frictien attending the formation of 
the gavel in a self-binding harvester of any 
sort and also to assist in separating the bun- 
dle from the unbound grain. The means 
adopted enable the binder to be run more 
readily than erdinarily. 


PLANTER.—A. D. Ezze.u, 
By Mr. Ezzell’s inventien cern, cotton, peas, 
etc., may be cenveniently planted in rews, 
and the quantity ef seed planted is regulated 
by means ef the slide in the charger er reck- 
ing drepper, and the distance apart of the 
hills planted may be regulated by the pre- 
jections or pins en the wheel, as the pins may 
be increased or decreased in numbeu as de- 
sired. The apparatus plants seeds forty-twe, 
twenty-one and fourteen inches apart. 


Clinton, N. C. 


Of General Interest. 


PLATEN PRINTING-PRESS.—R. R. WIt- 
IAMS, Marshfield, Wis. Te obtain a _ perfect 
impressien in platen-presses, the platen eften 
requires te be adjusted higher or lower, cer- 
responding te slight variatiens in the height 
of the type-ferm. Such adjustment is usually 
effected by several jack-screws, which epera- 
tion requires much time, and it is also diffi- 
cult to secure a perfect adjustment or one in 
which the platen will be perfectly parallel 
to the type-form. The adjustment can be 


made quickly and easily and with perfect ac- 
curacy. 

ORDER AND RECORD Bibb. If. J. Riss, 
Towa City, flowa. iu this patent (he object 
of the invention is the provision of an im- 


recording and = preserving 
and other accounts in 


proved means for 
orders and expense 


\ 
otder 


ef dates ef the calendar—that is, day 
by day and menth vy month, the latter being 
summarized at the end of the year. 

SASH-LOCK.—J. NospewortruHy, St. .Jehns, 
Newfeundland. The object in view in this 
case is the prevision of a constructien adapted 
fer applicatien to the oppesing faces ef the 
meeting sash-rails, so as to be concealed when 
sashes ave closed and_ locked. The sashes 
automatically lock when closed. The lock is 
provided with a detachable operating device 
adapted to release the lock when it is desired 
te epen the sash, the device when detached 
preventing access to the lock, se that it can- 
net he released by evil-dispesed persons. 


PIPE-STAND.-—B. C. NewLovn, Walsenburg, 
Col. The special purpose in this instance is 
te previde means for supperting the euter 
end ef a pipe while work is being dene en 
the inner or epposite end. Such means te be 
practically effective must he stable, admit ef 
easily shifting of the pipe in lengitudinal di- 
rectiens, and of easy adjustment with respect 
to height at which the pipe is held. These 
requirements are answered in the structure, 
which consists in a base, a column, the length 
of which may be adjusted at will, and in a 
head, en which the pipe is supported te meve 
freely lengitudinally, these parts having spe- 
cial structure. 


FASTENING DEVICH.—P. Morrison, Chat- 
taneega, Tenn. The inventien relates to 
kneckdewn furniture, and its ebject is te pre- 
vide fer fastening two parts or members ef 
furniture, crates, packing bexes, and ether 
articles together without the use ef screws, 
nails, ov similar fastening means. the device 
being serviceable as a support for shelves and 
the like. 


SCHOOL-LOOM.—Buarnrics FE. Lrxepsrre, 
Faribault, Minn. In this case the inventian 


relates to a device for teaching children the 
art ef weaving and for enabling them te produce 
small weven articles. The imprevement lies in 
an attachment which enables hammecks to be 
weven. The leom with the said attachment 
is particularly adapted to kindergarten pur- 


poses for weaving dolls’ hammecks; but is 
adapted to hammocks of a large size. 
SPLINE-WEIGHT.—F. K. Lorp, Bayonne, 


N. J. The invention has veference to draw- 
ing instruments; and its object is to provide 
a spline-weight arranged to firmly hold the 
spline or batten ino a curved position at any 
desired place on the drawing-surface to allow 
the drafisman to couveniently draw a line 
along the unobstructed frank edge of the 
spline. 

MASSAGE APPARATOUS.—J. U. Jones and 


G. Jonus, Chattanooga, Tenn. ‘This apparatus 


is in the nature ef a multiple vibrator and 
massage machine. The inventers provide a 
device for use by barbers, physicians, nurses, 
and others whe desire te secure a vibra-stimu- 
lation o: massage treatment, also for special 
use on the face. scalp or ether pertions of the 
body. In the practice it is found the machine 
runs smocthly and quietly, and is pleasant and 
beneficial in its effects upen a patient. 


LUMBER-DRYING KILN.—C. H. Hany, 
Jacksonville, N. C. The invention has _ refer- 
ence more especially to kilns for the drying 
of lumber, though well adapted to the drying 
of other materials. One ef the principal ob- 
jects thereof is to overcome numerous disad- 
vantages and objections commen to many other 
structuves hitherte devised fer similar pur- 
poses and to simplify and cheapen the cost 
of construction ef the kiln, as well as to lessen 
the labor of management or centrol of the 
eperations thereof. 


Household Utilities, 


CQOKING DEVICE.—C. C. Overron, New 
York, N. Y. In this patent the invention per- 
tains to an improved device for cooking meats, 
fish, and the like, in the oven of a stove, and 
at the same time imparting thereto the pe- 
culiarly delicate fiaver ef meats and fish cooked 
after what is cemmenly termed the “‘planking”’ 
process. 

FOLDING BED.—D. F. Kryc, Leuisville, 
Ky. The inventien has reference to improve- 
ments in beds in which may be used a hinged 
bex-mattress, the final ebjects being to secure 
a hed which when felded will effer to view 
the minimum upvight surface, one in which 
can be used the comfertable type of mattress 
known as the “hbox-mattvess,’’ and one readily 
converted. when folded, into a settee, giving no 
hint of the concealed bed. 


WINDOW-CLEANING CHAIR.—IT. Itarnr- 
son, New York, N. Y. The purpose of the 
improvement is to previde a chair capable 


of heing expeditieusly and conveniently ap- 
plied and fastened to windows ef different 
widths and as conveniently removed. Another 
is to provide one which will constitute a safe 
and firm window-seat and which will guard 
the occupant at the back and sides, whether 
sitting ov standing. 
FUNNEL.—W. EK. 
Aberhbeeg, Jéngland. 
Burgess relates to 
filling vessels with 
objec( to provide 
lilling operation 
he ascertained. 


SURGESS, Dan-y-graig. 
The invention of Mr. 
an improved funnel for 
liquid. and bas for its 
Theans whereby clring the 
(he Jevel of the liquid) may 
the said level being exhibited 


fillmg ef casks and other vessels constructed 
of opaque materials. 


Machines and Mechanical Devices. 


PROPELLING APPARATUS FOR AIR- 
SHIPS.—A. V. WINEGARDREN, Leon, Kan. 
Broadly stated, the invention is embedied in 
two series ef endless chains ov bands that-are 
spaced apart and travel on sprocket-wheels or 
pulleys arranged in a rigid frame and a series 
of sails or flexible sheets which are so coi 
nected with the said chains or equivalent that 
when traveling in one direction they are ex- 
panded and stretched, so as to act upen the air 
with greatest effect, and when meving in ith: 
reverse directien they collapse and practically 
feather, se as te effer minimum resistance te 
pregress. 

CIGAR-MAKER’S MACHINE.—F.  WIN- 
tTrRYR, New Yerk, N. Y. It is a commen prac- 
tice fer cigar-makers to thrust the head end of 
a cigar-bunch into the mouth to shape the 
bunch and te extract one or more pieces of to- 
bacco filler with the teeth, and commen to tse 
gum or paste, ffavored as with licorice, in 
order te make the ‘flag’ of the wrapper ad- 
here to the head in finishing the cigar. The 
inventer seeks to overcome unsanitary and 
centaminating ebjections by the provision of 
a simple machine which carries on the manu- 
facture free frem ebjections, lessens labor, 
facilitates werk, and increases the eutput. 


MACHINE FOR MAKING PIANO-IIAM- 
MERS.-—E. T. WoLr, New York, N. Y. By this 
inventien Mr. Welf is able not only to reduce 
the cest ef making hammers, but he preduces 
hammers ef a superior grade, the same being 
chavacterized by an improved peinted shape 
given to the striking-face formed bythe con- 
densed fibers of the felt covering at the end 
of the melding. He is also able to make alt 
sets ef hammers alike and uniform with respect 
to hardness and evenness of the felt by having 
an accurate gage ef the amount of pressure 
applied. 


Primie Movers and Their Aecessories, 


HYDRAULIC PRESS.—FE. Crowg, Birchhelm. 
Sheffield, Ingland. The invention has for its 
object to effect economy of time and power, 
and se increase the speed of working and the 
efficiency ef the press. ‘his end is attained 
mainly by the provision of means wheveby the 
idle descent of the presshead onto its work 
may be effected quickly and by gravity ulorfe 
and whereby the power of the pumps is caused 
fo come into action automatically immediately 


externally of the vessel, so that the invention] the tool carried by the press-head encounters 


is of special utility 


in cennectien with the! the werk. 


Mr. Crewe has invented another 
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hydraulic press, and both are a division of a Air or pas compressor, J, Braunwahier.. 764,716] Dyeing, etc, apparatus fer, J. Schmitt... 764,825 
copending application previously filed. The: Air or receptacle fur siuriug cu: Dyes stable, making sulfur, R. Lauch.... 764,735 
biect of tt ti t is th _ Pressed, Tunwerstedn @ Stark ss... Electric battery, P. J. Kamperdyk... 764,813 
object of the present improvement is the same _ weet, 4 Hewson ; sessece nese Electric cables, jeining sectiens ef u 

as the one above, and both relate to hydraulic: ely reli aie ee Per haehen KEL OE eit: ii preund Conduite: fer, J M. Graves: iz 764,580 

4 ale, TROVInE, bh BL BRACE were cee ees ectric meter starter and regulater cem- 
presses for forging and other purposes—such, ; | re ae T. W. Evk bined, E. T. Meere .... o weeeeee 165,038 
for example, as bending and testing armor: at cabs ee : | Blectric switch, pressure centrelled, Nagtoay, en ede 
a ‘ ‘ 7 Cu Te UaueOCK eee ee MED ce ceva dierent Gossesufers tiara tea 3 

plates, flanging, and the like—in which the eg machine, G. AL Muure. Electrical energy, converting the energy ‘ 
power for lifting the press-head is supplied | or, bt eee capers ef fuel inte, H. Jene .............. +. 764,595 
from an accumulator or other source inde- | WINTS TO CORRESPONDENTS. : ae grnantearns Winkie ate \Hleseecauznee Bi Te B. | Eembert Be th 
pendent of that from which the power is Names and pcaress TUS accompany, alt teres ier niviors, mieune ror cogling ius | Electretherapeutic instrument, Ww. : 

‘ A 7 ne attentien wi je pal erete. 18 18 fer ion, Jones & Bogart ... a : SBE VOC 62 siceiieidie iso’ lice ve ore ale ed eres AN ane 765,150 
cence for causing the head to perform its i eur infermatien and net fer publicatien. ED Ww. . FL Metever ... ! iaietater belt autematic. ‘attachment, J. B. . 
work, ‘ References te fermer articles er answers sheuld give ah a ee “ith iia ae ‘le re at te we ie ai Sele RUE Lhe ee bre 

: : : ion, | uit custer, wey Bt . A. Bint Blevater bucket 2 Ge AVOTY. sec se eu see 5 
Wash. This apparatus comprises a casing repeated; cerrespendents will bear in mind that aie " Pies ad Sales: oe ina gate fastener, Le S McDenald 7eh754 
open at each end and having a flat base on seme answers require net a little research, and,| > Pte Aa See eee Tete att, NV SE mOT o38 arte 

3 2 5 ‘ ae theu#h. we-endeavor te reply te all either ing, PLR. Thsdevivk Eugine electric igniter, gas, E. Ferd...... 764,995 
which it may rest in upright position on the is i Ply VY) valiug press, Coo. Ryan .. Engine speed regulater, explesive, J. C. 

: letter er in this department, each must take] fjipe sree, PL OK. Dederick Creck a 764,840 
bed of a stream, so that the water flows bis turn. Wie dA, Masala ooo, Envelep. Slase, TAL & eh anata tte wea'ses 
through the casing. Placed longitudinally in) Buyers wishing te purchase any article net adver-| Bull mill us er, G. Evaperating apparatus, tia id, M. Eken- ; 
the casing is a peculiarly-constructed screw, tised in eur celumns will be furnished with pats DiwLur ure! aa OTS eerie ae eek a eae eeveees 764,995 

F 3 addresses ef heuses manufacturing er carryin. janinrer our ‘ling, ‘ . Exercising apparatus G. ‘Dp. ‘Shulta 764,687 
the plates of which are acted on by the cur- the same. e 5 Barrel dressing aud = Loriug mac Explosives engine: G. F. Murphy..... 764,614 
rent, whereby a rotary movement is imparted, | Special Written Information wi matters uf personal Bruger  & a AS TAPS See fs eae ts x ; Hyelet setting machine, ete, BE. 8 
and said movement is utilized for operatin rather than gi Dietest vatnot tie rapeeted harrels, Bhi lining fur, Arkell ..seee, SOD. edges ee Beckton srete teen eeeeesseees 764,962 
: Pp 8 witteat Temnierati Bath. See Suawer uth, . : Fare register eperating mechanism, W. I. 
the pumps attached to the casing and by]... itige American Supplements, teferrial te anmy bad Heart £ sie His Bawerle.. sees. : ObMer w.ssae ets ne wesi08 

a 4 < “7 Sareea ee Sec bie ef fj Ted, tulding, . - . 2. Faucet, self-clesing. Ne rris eveeeeee 164,620 
which the water aS elevated. It is particularly auc at tue olice., Prive 2 ceute euch. Bed, teat, G. Largeons <: Feed | mechanism, autematic, ioe F 
useful for elevating water used for irrigating ' Books referred to promptly surplied vu reevipt of per vouler tauk, HK. S. POUCHINE 224 er ver sage ha cease oan eres 4 764,851 

: price. mero heziter, © comusden Feeder, autematically regulated “steam 
purposes. : pe bs ree . H 

Minerals sent fur exumisgation should be cistinetly dou lets con. BiLed., F deiler, ae ae fel A ae ee Ree 764,988 

Norg.—Copies of any of these patents will marked or labeled, eter ier eat ae CU eR 765,154 
be furnished by Munn & Co. for ten cents each. : Felly, wheel, J. W. Bettenderf... 1) 7643548 
: 2 ‘t! Pencing teel, J. I. Meere........... » 765,031 

EIRSS SUAS LS Bane Ot LE PALen ee EMG OF) ageey, <ARe-pe) GP. gaye Will you or veer TP Sarg i Fertilizer distrieuter, A. J. | Graves. 764,805 
the invention, and date of this paper. earn ? c Fo EE Tek ¢ j Hi Inge leat, L. A. Junes.. ! Fibreus matter, nitrating, J. Selwig. 764,776 
kindly answer me in the Notes and Queries peers a He Kuni. j File, decument, a H. Van Hern.... nee es 

7 LS SIPNTIFG spire 18 faye | Petiler, 3 g “ile er binder -_L. MeMillan.. 764,618 

ui the SCIENTIFIC AMERIVAN, the fullowfnr | goiter tt Filing cabinet, T. P. Delan ...... 764,930 

Bi d 4UCSCTITLS (a) Whieh wanld be beter toy Boer * te a i. ire curtain, eae Bissett: ies rer obe 
sheet Seas sina unlaBgcee tat ga esc ip Mie ceca Up alt: reintorert i Fire extinguisher ierce. 3 

usiness an Personal Warts. vasure the “ERD BE itF Dy Beare . piwik Dat-| pouk lear, detuct: Fe ¥ ' Fire extinguisher, autematic, H. W. in 764,743 
(hy) What should it register’ (ej TTow | Tuokense,  sertince POW. : Fire lighter, autematic, F. J. Pespisil. wee 764,628 


764,964 


eres THIS ee CARRFULLY.—You; “68 any deficieney fo register the  peuper poe Sita ae fue. 
will tind inquiries for certain classes of articles! s::uunt be fe up’ AL A voltmeter will] Tatile, non-refdlatie, Tl 1f Steck 


: Fires, preventing, N. Sulzberger...... ‘ 
Firepreef censtructien, J. B. Hinchman... 
Firepreef skeleten fleering, H. G. V. 


765,009 


i 

numbered in consecutive order. If you mans} juoysaee the ef. not ac amsuctes will give | Bottle, ovu-reilahle, G. Taman... H BATA Gs cae ere S cok or oxen aun as seen 14,772 

facture these goods write us at once and we will: enh ; sep tts : j Bottle, pou-refillatle, G. Firepreef windew releasing device 
send you the name and arldress of the party desir-; F091 the current in a Crawloot cell Uh | Tottls, nus-refillalle, 2. ON 1) 764,918 
Tog bbe near mao: iu every case ioe meres. yoltage is usually about lw yolte in a cell Hos aes ig Pleat, oo & Bagh uel 4 ee 
ee ttt | Matec go es at he ies | Dick kiln, 5. law r furnace, . R. Kleeb .. 142 
sary to give the number are aes freshly set up. ang is oan old cell may be less] pyrash unatatnctitig wae er, parquetry, C. M. Krebs 764/549 
: ave than a volt. ‘The amperes depend upon the furl erence <" Fluid fuel burner, G. Meerk .. 764, 860 
: Ir + SSP - : . B. Crum ..... s91! 
Marine Iron Works. Chicago. Catalogue free. ving mol che couper the strength oa? the sulu-| Building block, LE M. Larrowe... i Fuel, artificial, F. J. Bulask.. 764,986 
um, and ather things. If a cell fs can dawe,) Bitten, safety Teuiig. ao. Cont Fuel feeding apparatus, G. L. 764,683 

hed cus , ; : ‘ | " burps fur, Furnace. See Fleer furnace. 

fhe clear lignid at the wap shoal tae siphunet 1 a Furnace, R. D. McManigal .... 764,755 


Br Furnace casing, T. J. March ............. 764,857 


of, and water should be added to bring the 


AUT@s.—Duryea Power Ce., Reading, Pa. lieaidl! up caver then aie ke yan a a 1 Aen : Furnaces, System fer the centre] of electric, 764,592 

. . 7 i “S 21, Sun OPener, Lrluw W. M. Jebnsen .....ccec cc ceeeeeeeene ’ 
, Tnauivy No. 5778.—Fer manufacturers ef cheap Baits hoya eet eink set Gundy qrilliug wuchine, EL W. Gage, C. W. Chafee ...... . 164,794 
ockets, ete. (8433) W. C. asks: Deing a constant | Caue, FAS Fiten 2.10.00. Gage hand, F. C. Randall .....- seceeeece 164,631 


Galvanic battery, C. B. Scheenmehl, 
764,826, 764,827 
Garment helder, T. J. Murphy.... . 764,751 
Gas frem petreleum eil, etc., apparat 
preducing cembustible, C. A. Kuenzel. 764,601 


For logging engines. J. S. Mundy, Newark, N. J. reader of your valuable paper, I take the pe pra: a me ales 


Inquiry No. 577%.--For the address of the United : : liberty of asking the following questions: Sup-| (sr urnke, S. T. Noble .... 


States Cotton Buck Corperutien, ef Baltimere. i pose a train traveling at the rate of a mile per Car Pact tah EW. fis 
: th NE elsu. 


“U.S.” Metal Polish. Indianavolis. Samples free. _ minute carries a gun which sends a ball with | (ay oo rave A Gas ‘generater, acetylene, Hichler & Becker 765,071 
quaauiry No. 5780.—For manufacturers of cotton the same velocity as the train. What would | (ar os whi key, witomatic Gas Eenerater pressure regulater, acetylene, 
uck er suil-cleth. : 7 T. Keating ses teee steee ER. OF eters ...... vee 764,716 
Ierforacad Metala, Marsingtan & King Perf: , be the result? In other words, would the] (ar dour, sliding, Sullivan & He Gate, A. Y. Fry oie... + 165,012 
C eaines Metals, Warsington & Bing Perfarating hay) reach a giver. point if: adyarce of the? Cav, dump, AL Bilis 22220. .222 Gear, changeable speed, RB. C. Killam.... 765,141 
ue ioe train’ Whar would be the result if the gun a fue Meade ee Goor fee apeca a or Oats : frees 
ea i a act abes of Tite » were discharged in othe opposite direetiua?; Car haul speed conrmrpller, Ituldty & Harr Gearing, H. P. Maxim ....... Shed 764,396 
ee 7 wi. As on cunstant reader of the Seiextiriet £ railw is ; Gearing, variable speed |. (ransm H. 
Mevar PArtTeaNs. For suvall eastings. Fred Smith, a : 3 Sek feos, Cy Ble ar 1 3 Te, “Tre wert, gs Sed wieder A eee acd ate 8 764,644 
oni ale Cann: AMEFRIVAN ¥uua shomk wave seen the problem] Car arictiilataur, Wy, =f ‘Girder, metal and concrete, R. ‘a. Cum- 
By ee of the gum fired on a moving tratr discusmed | Curbureter, H. Roeder ' MINES, sis yesae eee vese ets ve 164,884 
Inquiry No. 5782.—fer dealers in novelties, rub- _ Cards baving  bevelesd > Glass finishing apparatus, Weedrutf . 765,119 


_ Glass, metallified, A. Diat dit Diaz........ 764,991 
; Geverner, steam engine, Eberhardt & 


ber gas balloons, canes, toy whips, etc. iveveral tioces iu recent Fears. Yeu will fire it culling lat sheers uf cardbuard, : 
> Queries SSUS, SSGU. and HeTU. ‘The prin etc, into, Hy Fo Healer... 


Handle & Spoke Mchy. @ver Mfg. Co., 10 Bell St, : *” feat ee eon See ae a Chae Curgusel, aipiutic, G. aA. Miller... Wegherst. .......c esse ee Monde tenteg ds 764,661 
Chagrin Falls, 0. 7 (ple is sits ple w pun will du the same 60) Cayoer routing atts, W. HH Grading er separating system, pneumatic, . 
ain aif oot exist. The | Carriagr storu: shie - & Lys W. S. Osberne .. Ms + 164,671 


s if tha tx 


ftue tall 


765,049 


Jar cap, EK. J. Smith ....... 
764,951 


Jewelry pretecter, A. Landau. ee eeeeeeee 
Kiln. See Brick kiln. 
Isite parachute device, FE. Meravek...... 764,749 
Kneading and mixing machines E. F. W. 

Wilda. cs. is is ea bed aise ee cceeeeeee 164,650 


Tnqnivy Na, O78. Mor n:anufuecturers of par lGartridee belt Fisker “| Grain fee@ 
ice yt we oe Seepaee ge Rae Pe ase HE Pee geo belt, i CA : geverner, J. «+ 764,705 
dcaiuers. treine wil ilo ae samie fo tly ual as ar cults ‘ Cartvider belt, Frissell 2.0000 ‘ Gridiren, J. F. Shifferd : 764,686 
If it isa paper tube we can supply it. Textile Tube gun did not exist. Newton’s law is “A given Casr rr : . ..,,| Grinding er pelishing machine, M. Setter.. 765,105 
Company, Fall River, Mass. force will produce the same effect, whether it tee es piers ited pprrated fe sibets - THD Gripping eee P. a oe Be pure Peers ‘ 16 eee 
Inqstiry No. 57S84.—For parties te manufacture ' acts alone or with other forces.” If the balli wervorated th fur, Mo Wel Handle,’ E. Burns ........5-0- 11) 765,125 
dental forceps ef a special pattern, were discharged in the same direction as that | (ataznrnial sack, Gritirh . Harrew, C. Lindquist ..... ++ 165,021 
Sawmill machinery and outfits manufactured by the of the train, the ball would go forward with : ae hice : ea Ste . erent 
Lane Mfg. Co., Box'l3, Montpelier, Vt. two motions, that of the train and that of the | ¢ fartlend Head rest, A. B. Cihak . 764,710 
i “i 5 5.—Fu F ‘e a Cluir irgn, suring seal, A. WLite Heat by burning liquid fuel, apparatus 
Taquiry No. 5'785.—For manufacturers por m| gun. It would thus go ahead of the train a| (ying. 7." Hirselenteld..... 2 ; preduction ef, G. Gerdejeff .......... 764,718 
chinery by which garbage and street sweepings ire 2 7 é . . E 
converted into fuel. mile a minute. If shot in the opposite direc- Cleary, ete. nl a a aon ip : Heater, ah: fautman seat See ces 764,947 
: 2 uv labels tu LB - Heater fer attachment te eil er gas burn- 
WANTED.—Exclusive sale impreved autemebile spe- | tion, the train would carry the ball forward) ¢jig yk. Murteas ee... ers, W. L. Hallett ...........0..5 : 764,843 
cialties. Specialties, Box 775. New Yerk. and the gun carry it backward at the same a dL ee ates Culer eating ore toe outed a Lane ere 
* * ‘ : a FE Mo & LL bhi ars » G | 
Tuquiry No. 5786.—Fer manufacturers of dies of time, a mile a minute. The ball would there Cli: ter, FY oT. Cuble 2... Heel compressing machine meld er die, 
different shapes for a press fer muking ernaments and! fore drop directly from the mouth of the gun] (tock, electric, H. Cam:picie B. F. Maye ...... an we 1. 164,668 
Hewes of sheet metal: ‘to the ground. It is the same with throwing; (luties fu D. ON. Bout . Heel "compressing " machine 
For S —The Benson met i r E : opt Clute, fr Credetangh  & Cc. L. Whiting seen eeeeee 164,696 
‘ ou ame . ceasiea 7 eee oe aan a package from a moving train. Throw it! Gores’ or mill drawers: Hinge, C. S. Van Wagener ....... 764,833 
‘or cash, royalty er territorial rights. 5S. . Benson, b * A fan's * . . + 
ackward if you want it to drop to the ground. Lear Sey asia Hinge piutle retainer, G. A. "Stark. 765,152 
1015 14th Street, Denver, Colo. Gay Hs MY P 5 > Coffin bu uver .. Hinge, sheet aa @ 8. Van Wagener.. 164,785 
nega é . . R.. asks: Please answer: (vlor eon: piuratar bro ornjur gereei, ir Heisting bucket, G. P. Wern ..........2- 164,907 
aplauiny None 7825 For manufacturers of ¢)n-i nee alae ee : Invent, AE. Datertrider, Jr... Helder, safety, M. A. Davis ...... DUTT ge43714 
he following question in Notes and Queries | Color, tel axe XS Winter... Holding securely articles ef unequal “length 
The celebrated ‘ Hornsby-Akroyd” Patent Safety Oil column: Can the coils and instruments neces-: (*U#T, Felluw- Asal Teas and phen Ss appliance: ter, a./3, Daw: 764,563 
Engine is built by the De La Vergne Machine Company. sary to produce the Hertzian waves for Acero etal ard ae? Be Hetseahoc w. Hes Wake oon. 764,950 
Foct of East 138th Street, New York. wireless telegraph transmitter, to be used with ' Canbing inarhine, Wil, seshee, cempesitien, H. 764,547 
i . ae i A * 7 . we |i eee eee art Hersesheeing apparatus, 764,876 
Inquiry No. 5788.—For makersof electric motors. a receiver like that mentioned on page 347 Cor press, Lyedracuic Hese ceupling, L. B. 764,881 
Any metal, shéet, band, red, bar, wire; cut, bent, of SCIENTIFIC AMERICAN of April 30, be made: Conerrte uixer, 1f Hese ceupling, F. Sticker 765,109 
crimped, punched, stamped, shaped, embossed, letter-' by an amateur; if so, where could J’ get the| CORE Sleer earl : i Beers eg eeu veating engine Ww. ene 
ed. Dies made. Metal Stamping Ce., Niagara Falls, N. Y.: necessary information? A. Any person. with “Erad, (. G. Guard a haan eee sare eee 
Inquiry No. 5789.—For makers ef nevelties and i ili i Conduit, Moo 4. Strum eee ub, vehicle, 0. . 1 
domestic appiane :8. ; Some mechanical ability and experience may | (.01f; kiln, J.P. Hydrant, R.’L. Pelleck ....... : 764'864 
rat F eidics: a confidently undertake to make the wireless » M. Vutige ..-- Hydraulic meter, W. P. Pewers . none 
Manufacturers of patent articles, dies, metal stamp-| telegraph apparatus described i Convex er, wat bneket, J. Hydrecarben burner, R. Mathesen........ 765,027 
ing, screw machine work, hardware specialties,machin- | ‘a y oy 1901 Wi in ‘our’ issiie .of Cogkit, steazn, Ke oH. Gras Hydrecarben burner fer beilers er ether pur- 
= 2 F eptember 14, : ith some knowledge wr sulfite, waking, CG. peses, I. Carl .............00008 seveee 164,708 
ery and toois. Quadriga Manufacturing Company, 18 a , J 
. of electrical work, there is no reason to ap- ue press, @. Ti. Tuyo Ice heek, R. Hughes ............... « 764,946 
South Canal Street, Chicago. prehend failure £6 Wake Atcdo its’ work ‘well | ud, G2. AL Thus Insulator, electrical C. W. *"Jefkerson . ier ele 
Inquiry No. 90.—For kers of windmills, ; : yw, GC. O20 True Irening board, T. Blagg + 164,70 
tants ete, for coee redideiess: The necessary information is given in the and veltivator, jacquard mechanism wits. jJift.oneed * 7A4.968 
3 . : 


. . nuit fe. oe 
Patented inventiens ef brass, bronze, cemp*sitien er | Paper referred to above. Special instructions | eee gee 2 


aluminum constructien placed on market. Write to for making an induction coil are given in 
American Brass Foundry Co., Hyde Park, Mass. Norrie’s “Induction Coils,” price $1. It will 
Inquiry No. 5791.—F -r_ machinery fer making be better to buy a relay and sounder than to 


> Ntrucude 
Tirta 


or@ivary biack poweer, also for parties who build and, try tom . Whar fixt: irr, bul ao 
plan powder plants. 7 anager’ rain fixture. Vogel & Knitting machine, J. E. Rewe 765,043 
epider, G. ‘ie. Jarrett)... Knitting machine, rib, F. Lasher - 764,607 


Knitting machine take up mechani i » 
pert fer twe cylinder, D. K. Germly.. 764,579 


Inquiry No. 5792.—For makers of sodium and’ ‘ting device, €. TL Kaittel | 
ireles. grip operated 


Pputussinm silicates. an we een 7 ame . i. “ECE: : 
Inquiry No. 5793.—For machines for turning in- - INDEX OF INVENTIONS isn: for mnt 


c. Baiting: migching thread guide, circular, ates 
ul itor ns, etc., for telegraph and telephone pur- Darn, vunerete, W. T. z ROTINLY: ie.cce ae os siee sie sew 
poses oe ? por e Ls F rene ae ti - Kneckdown bex, J. Lucas ...... . 764,740 
= : 3 Label, pretective sealing, H. J. wee » 764,653 
Inquiry No. 5794.—For a second-hand compass For which Letters Patent of the Lacing,” H. White ne? Sa Nee . 764.874 
aud lore: i Lacing heek, C. F. Ceilins, Jr... 1) 765,128 
Inquiry No. 5795.—For makers of the vacuum * *k, F Valenti Lamp bulbs, machine fer making incan- 
disk hes suction o7e for walking upside down onthe United States were Issued Vie. Sire 1rix descent electric, H. W. Harper..... : 764,844 
ceiling. H lisplar drvice Lamp helder, incandescent, W. H. Scett.. 764,829 
1 No. 5796.—F k f rot f 1 f the Week End Dowhle speed e Lamp, miner’s, ve anes ba : pee iene 
nauiry No. p= BOF -Makers 02) TOCAry: tans or the Wee ndin Draft equalizer, | 764,736: Lamp shade, T. Smith ....... an 
driven by clockwork. g Tensveret tite : ‘Yantern attachment, J. messi a 764,963 
Inquiry No. 5797.—For aconvertible steam road McGrane. 764,956 Lapping machine, R. J. Bill .. 64, 
reller, tractien and fixed meter engines. July 12, 1904 Wuwiug rollers 764,702 Last, G. A. Krentler ...... Le 
. : P Dredges, efe.. are i fur loudiug suction, ‘Lath, metal, F. S. Chester 764,988 
Inquiry No. 5798.—For a dump car for conveying Va den Ifuspel ..... 764,784 'J-anndry register, G. Webner 164,648 
and autcm itically spreading material. ‘AND EACH BEARING THAT DATE V. Bourdeast . 164,552 | Leather dressing and preservative, 
1 . x 57 FE } tab} . fade Br Eas 764,583 | I preef, - an eae ees aTBaase ze donot E fehl 
n vy Na, eb —Fer etruplete Turtable ruck 5). = 2 ! . 764,501 ; Leeging, Caller ettle 
ereshing and elew sting outtits. | [See note at ond of Jat avout copies of these patents.) pai yay Te or4 : Lemon saueezen. “F. TT. Gregery "005 
ir 5 = i : Drivin 764,7°7 ' Lens, H. Harting ....... eee ee eee eee ee 
Inquiry No. 5800.—For portable storage bins. ! Driving oa .- 764,954 » Level and grade finder. combined, E. Helb. 
Inquiry No, 5801.—For a dirt-elevating machine; Addressing machine, W. Murphy.... - 764,615 | lest ira; ry, FL OE. Dnyvin.... 764,922) Lifting jack, M. C. Richards .......... 
with a plow and elevator for grading roads. Addressing machine, J. S. Duncan . 764,660 | Var and cn: tack self z hn Line throwing apparatns, W. Schermu 764,682 
Agitater, retary, J. Smith ....... «- 764,870 Lanes . 764,733 | Liquid applying apparatus, I. W. Davis 764, "796 


Tnaniry No. 5802.— Vor a reversible steel road. iy prake, F. 8. Sheffler .....c.ceseses, 764,685 | Dye and Liquid tanks, automatic device fer dis- 


machine fer cutting down banks and widening roads. j Air brakes, device fer autematically operat- ST Lauch scheass --. 164,734 charging, J. W. Alverd ............. 764,699 
faquiry Na, 5803.--For the manufacturers of the! i ing, T. H. Hillman ....ceeseeeeeees 765,008! Vive, bhie aeturuquice db. We. Rerchelnaus,, 764,837] Decemetive beiler, J. M. McClellen.. + 164,753 
T omson 4d iouston electric rock drill. ‘ Air cempresser, L. T. Pyott seoreerserees 764,680 liyving apparatus, O, Venter yspeercaee++re 164,966 Loom, J. C. Brooks ...scsccsesessesvevves 064,553 


Juty 23, 1904. 


rer Steect, 
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THES on SUPPLIES 


SEBASTIAN. LATE Cogan, 
Veeder 


Counters 


te register reciprocating 
mevements or revolu- 
tiens. Cut full size. 


Booklet Free 


VEEBER MFG. CO. 
Hartford, Conn. 
Cyclometers, Odometers, 


Tachemeters, Counters 
and Fine Castings. 


TAKE THE iE NICKEL PLATE ROAD FOR_ 


HE ST. LOUIS FAIR. 


west Rates and many unusual privileges. Special 
$15.08 rate encertain dates. Full infermation on appli- 
extion te lecal Agents, er R. E. Payne, General Agent, 
291 Main St., Butfale, N. Y.,er A. W. 
385 Breadway, New York. 


Marine Motors 


peints and nene ef 
tne bad, buy a 


“RELIABLE” 


Wither jump er make 
and break Spark. 


Boston casoline Engine Co. 
TSt Bru Re tars, Mites 


THE HIGHEST GUIDING 
FACULTY 


ig not needed in handling this 
Gauge. 


Shepardson’s Iron Plane Gauge * 
ean bereadily attached to an 


1ron plane. Accurately planes 
of iren and steel. Fully nickeled. 


GOGDELL- PRATT COMPANY 


$1.50 each, postpaid, 
Greenfield, Mass. 


THE INTERNAL WORK OF THE 


Wind. By S. P. LANGLEY. A painstaking discussien 
by the leading autherity en Aeredynamics, ef a subjec st 
ef value te all interested in airships. ScrkNrie!c 
AMERICAN SUPPLEMENTS 946 and 947. Price 10 
cents each, by mail. Munn Com pany, 361 Breadway, 
New Ye kK City, and all newsdealers. 


~ Presses for 
Sub-Press Work. 


Five sizes. Sub-Presses and 
Tools to order. 


C2 Send fer Catalogue. 


BLAKE & JOHNSON, 
P.O Box 7, WATERBURY, CONN, 


Yankee Spark Plus, $2 


FOR GAS ENGINES 


Cannet carbonize er shert circuit. Com- 

pressien end cleans point at each ex- 

plesien. Guaranteed. Everything for 

the Automebile, Bicycle and Metor Boat. 
Big Free Catalogue 


E. J. WILLIS CoO. 2 Park Place, New Yurk 


Patents, Trade Marks, 


COPY RIGHTS, etc., 
address MUNN & CO,, Solicitors. 
Office of the SCIENTIFIC AMERICAN 


861 Eroadw a New York, 
Bianch Office, 625 F St, Washington, DB. C. 
Hand-beek Sent Free om Application. 


TX 
GRINDER 


Has ne pumps, no valves. 
piping required te supply it with 
water Alwaysready fer use. Sim- 
; plest in censtruction, mest efficient 
2 ineperatien. Pricewill interest you. 


W.F. & JNO, BARNES CO., 
Ustablished 1872, 


“ 1999 Buty St. 


The Best 


Dry Battery SPARKING 


Beeko Spark Cell 


4 Cells $1.25 


BUNNELL & CO. 
20 Park Place, NEW YORK 


J. H. 


Electrical Manufacturers 


IGNITERS': 


- fer Marine. Stationary and 
Autemobile engines. Wil) 
savetheircest many times 
Over in one year. 

Write for circwars, 
The Carlisle & Finch Co. 
233 E. Cliftom Ave., Cincinnati, @ 


OF THE HAND: 


esos etanyangie Made ' 


GAS ENGINE 


. Nut lock, H. T. Hughes 
Wectestene, D.P.. A. : 


Scientific American 


Loom bobbin or filling carrier and feeder, 


J. 1 Lemyre 
Lown filling ¢ ie, 

The TR ee ca vn eee eee esa eee es 
Loom shaltle bex motion, A. A. Cordon, Jr. 
Loom take up mechanism, 16. I). Roy ..... 


Loom warp stop motion, A. K. 
Lubricator, J. Donnenwerth 
Lumber preserving solution, 8S 


man 
Lung tester r 
Magnetic brake, J. F. Motz Baa 
Malting drum, II. Schreier ........ 
Massage rollers, G. M. Dunshce 
Match box, T. W. Mabee ........5. 
Matrix on type dic, J. Broadhouse ‘ite 
- Measurer, siphon 


guged liquid, W. 
K., & H. C. Vrooman dat 
Measuring instrument, clectric, 
Mechanical motor, D. J. Shea 
Medical tablet, L. Rosenthal 
Metal rings, making, I’. Mossberg 
Mica or other material to prepare them for 
adhesive union with each other or 
with other articles, treating pieces ef, 
Cc. W. Jefferson 
Mica te prepare them for adhesive union 
with each other or with other articles, 
means for treating pieces of, C. W. 
POAT SCCSOMS ie secenee ec badetesed ae vances 6 aes wee, 
Mine ties, chamfering machine for making, 
Te Bs Price, ce icies Sarva we wis aiden 
Motion transmitter, Monski 
Motor, W. M. 
Motor controller, 
tingham 
Mewer, lawn, 


A. 


Fulton 
automatic, 


G. H. 


Whit- 


oO. R. Chaplin 
Musical instrument, A. Tarson 
Musical instruments, means for controlling 

the paper winding mechanism of auto- 


matic, T. P. Brown ..........eeeeeeee 
Navigation, means for, C. A. Manker 
Necktie holder, J. M. Jones 


Nut leck, C. W. Gibbs 
Ore concentrator, S. 
Ore concentrator, I. N. Rogers. 
Ore reduction, device for separating 

ip, P. Ankeny 
Ore separator, magnetic, I. 


Oven, electrie roasting, G. 

Overalls, C. Frasoldt 2... cece eee ee eee 

Packing, journal, J. G. Hendrickson a 

; Packing, piston, W. Ii. Myers ..... 2 

Packing, stuffing box, R. Klinger 

Paper bag machine, J. Petric 

Paper clip, R. Gorton ......... eee eee eee ee 

Paper feeding machine sheet registering 
mechapism, Bexter & Hallstream ..... 


| 


Paper holder and cutter, toilet, H. H. Ham 
| Partition or plastcr structure for buildings, 

G.  Boeckel 
Pasteurizing apparatus, W. 


Clasmann .. 


Peeler for Potatoes, ete, E. PB. = Ken- 
Yon .. er . Bene eee 

Pen, fountain, P. EB. Wirt wats iste 

Pendulum power, A. T. Prather 

Percolator, W. W. Munger 

Pile driver, 8S. L. G. Knox 

Pile driving, method of and apparatus for, 
A. He Enderlen ....... eee cece eens 

Pipe clearing apparatus, P. Schalt 

Pipe reaming device, J. Elder ... . 

Pipe wrench, J. C. MecQuilkin. 3 

_ Pipe wrench, H. R. Sinclair ‘ 

; Pipe wrench, ¥. A. Headson 

Planter, corn, I’. E. Comstock. 

Plow, CG. R.’ Davis 7 

Plow, J. R. Davidson de kis 

Plow, J. T. Simms ..... e 

Plow, L. M. Wilhitte .. 

Plow or cultivator blade, A. M. Word. 

Pole, hollow, I. F. Tafel ............... 


Rocktord, OL, . 


AUTOMOBILE: 


J. Hazledine. 
M. 


Potato digger and gatherer, 
Potato halms, mechanism for pulling, 


Altstock 
Press, W. Williams 
Printing faces, blocking for, J. L. 
Printing press, Seott & Weseman......... 
Printing press inking apparatus, R. T. 
DODUSEOM socdjare veceeiajeosatere bob oce be lella boy b oobi) 
Prints frem natural objects, making, B. 
Ws: GAG O. etn hio.d 6-50 cabs, sate nate ae de 
Propeller, boat, J. W. Raine 


Propeller, reversible, W. IE. Geyer : 
Pulley, tension, A. A. Haserick. - 
- | Pump, A. K. Miller . 
- Pump, W. J. En [Earl 
Pump, air, H. .J. Rock ...... 
Pump controller, W. F. Irish . 
Pump, oil can, R. W. Lambert. 


Pump regulator, W. B. Mason 
Punching machine, Lautenscblager & Hume 
Radiator foot rest, J. C. Smith........... 
Radiator for cooling fluids, T. B. 


. 764,678 


. 765,029 
. 764,572 


. 765,126 


. 764,728 
. 764,591 | 
:. 764,662 
: 764,979 
. 765,042 
. 764,973 


- 764,994 


. 765,015 
: 765,149 ! 


- 764,958 | 


. 764,821 
+ 764,852 


» 764,727 


765,088 


: 764,886 | 


- 764,913 
- 764,546 
» 765,032 
« 764,828 ; 
- 764,799 « 
. 764,895 ; 


764,798 | 
764,834 
764,814 
764,638 * 


764,862 


764,810 


764,811 
764,820 


764,649 
765,019 


764,555 
764,741 


765,013 
765,156 
764,890 | 
765,033 

764,719 


764,929 : 
764,806 


764,982 
764,657 


765,081 


» 764,652 
» 764,957 
- 764,750 


765,616 
764,802 


. 764,900 


765,133 
764,619 
764,641 


+ 765,007 ; 
. 765,130 | 
. 764,713 
: 7484, 921 | 
: 7651 

. 765, M3 | 
: 765,061 


765,053 
764,889 


« 764,655 
« 785,116 ; 
” 764; 640 | 


764,775 ; 


764,594 
764,938 


765,073 . 
764,584 
764,747 
764,932 


764, 732 
765, 026 
765, O87 
764,689 


A Rambler Reflection 


Thousands of people who are considering 
the purchase of an autemobile want a 
machine that is strong—powerful—easy 


1iding—simple—durable graceful and 
up-to-date. Model ‘‘H,” .here illus- 
trated, has full elliptic springs, two pow- 
erful brakes, 28-inch wheels, 3-inch tires, 
81-inch wheel base, large cylitider engine 
of seven actual horse power. It will 
carry fourpeopleover any kind of read 
in any kind of weather. Fitted with two 
lamps and horn, $850.00 at the factery. 


Six different models, $750.00 to $1 ,35¢e.00 
at the factory. Write for the 
new Art Catalog, 


THOMAS B. JEFFERY & COMPANY 
Kenosha, Wisconsin, U. S. A. 


Chicago Braach, 3@4 Wabash Avenue 
Bestem Branch, 145 Celumbus Avenue 


FREE PUBLICITY 


FOR INVENTORS. 


The publishers of THE MARCONIGRAM will’ 


publish descriptions and illustrations of new and - 


useful inventions, free of cost, provided that the! 


inventor will #114: ly the written description and the 
photographs or driwinjzs from which the illustra- 
tions are to be made. There will be absolutely 
no charge for the publication of these articles. 
No inventor can afford to miss this opportunity for 
obtaining the publicity necessary to bring his in- 
vention to the notice of capitalists whe have the 
means for developing it. AN UNUSUAL OPPORTU-; 


nity. Sample copies of THE MARCONIGRAM 
by mail, 10 cents. Subscription price, $1.00 the 
year. 


THE MARCONIGRAM, 
MUNROE & MUNROE, Publishers, 
25 Broad Street, = = New York City 


' ELECTRIC SEWING MACHINE MO. 


ter.—The instructions and numereus illustratiens ef de- 
tails centained in this article will enable any mechanic ! 
ef average ability te build an efficient meter that will . 
r eperate a sewing machine. ‘The cest ef materials fer ‘ 
this machine sheuld net exceed five dellars. See SCIEN- | 
TIFIC AMERICAN SUPPLEMENT, No. 1210, Price 101 


cents by mail, frem this eftice and frem all newsdealers. - 


gis “Perfection” 7 
; ‘AER MATTRESS ; 
7 i ‘ae Yar AY 


Cever drawn back, shewing air sack amd methed ef inflating. 


THE IDEAL BED 


For Home, Camp, Yacht, Hospital 
Non-Absorbent—Ilygienic—Odorless 


When deflated can be relled imte small package fer sterage 
er transpertation 


NO CAMPING OUTFIT COMPLETE WITHOUT THEM 
“* Perfection”? Air Cushions 


Ti hé heat Shave, , 


l ever 


SAFETY RAZOR. 


Ne more trouble with razers, ne. unsatisfac- 
tury shaves if yeu use the *“*GEMI,”’ the 
most pepuiar shaving device manufactured. 
Never fails easy toeperate. Finest English 
steel biades, tested—little strepping, 


Write fer interesting FREE BOOKLET 


RAZOR, COMPLETE, . . . %2.00 
MOROCCO CASE, TWO BLADES, 3.50 
STROPPING MACHINE & STROP, 2.00 
At dealers er direct en receipt of price 
Gem Cutlery Co., Dept. J, 34 Reade St.. New York 


The Man Who Knows 


Uses a Marlin Repeating Shotgun be- 
cause it gets the birds. A gun which 
combines [larlin accuracy with the 
original Marlin solid top and side 
ejecting features, and which handles 
stiff smokeless loads the way a Tlartin 
does is the gun you want. 

The [larlin 16 gauge is a new gun 
and the smallest and lightest (64 lbs.) 
made. It is beautifully balanced and 
handles very fast. 

Every Marlin Repeating Rifle or 
Shotgun is worth knowing intimately, 
Write to-day for our 194 catalogue 
(jee illustrations) and our Experience 
Book, which tells mighty interesting 
tales of Tlarlin prowess the world 
over. Free for 3 stamps postage. 


THE MARLIN FIRE ARMS CO. 
39 Willow St., New Haven, Conn. 


| Gallon in 4 Minutes 


disease germs. 
held sheuid have a 


BERKEFELD FILTER 


of the purest drinking water and 
free from all sulid atems and 
kvery house- 


Radiator, beat, A. Macfadyen. 765,092 
Rail joint, M. B. Kato 765, @11 For Office, Easy, and Invalid « hairs, Yachts and Small Boats, which prevents the spread of many 
Rail joint, P. Matusak 2.221111. : 765028 Send fer descriptive wocklet “A” and price list. diseases generally eriginating in impure 
Rail joint, J. S. Domachowski . 765,132 | MECHANICAL FABRIC CO Megs oe 
Rail tie, FL Gowen ............0. - 764,940 - , BERKEFELD FILTER CO., 
Railway crossing, A. Rhodes ... . 764,768 Providence, R. I. 4 Cedar Street, New York. 
Railway crossing signal, C_ R. Hill... 764,588 
Ruilway diamond crossing, Ingram & Heard 764,726 
Riilway, electric, I. Mahoney . 764,856 - a ae 
Railway, clevated, JJ. O. Raymond .... . 764,766 H 
Riilway system, ciectric, W. E. Guthrie... 764,942 STIMULATION without IRRITATION 
Railway tie, R. R. Spoore siete 765,050 Means New Life ta tiie Sea p. 
Ruiilway tic, R. L. Rouis « 765,101 Pees Biota Nae 
Railway tie and chair, combined, “a L. 
Albiez, Ve pater Wrecbile Stelecetdt w-dcascere aces «+ 764,972 
Railway track foot guard, A. A. Strom.... 764,830 
Range reservoir, detachable, Ww. iJ. Keep... 765,140 
Razor, safety, i. J. Gaisman ............ 764,574 
uy ay ‘ brain © aioe sy ene 24 erence Toe THE AIR-COOLED WaVrike 
weeptacle, folding, / Jright.......- 764,6 , . oe 
Refrigerating chamber Support, Vv. A. COL, Lansing, Wicks. 
Canio 4 764.923 2 be Bs Ea — 
Rorigeraton, 7 a : é - Tourty EVANS VACUUM 
Rein holder, Sall & clson «+ 764,77: St. Lovis Ovvice, Fullerten Beildiag: Le k 
Resinous matter from_ long leaf ‘or “pitch i New York @rvicr, 300 Breddway, ac aw all na O ors 
pine, cxtracting, W. B. D. Penviman. 764,863 Ju thes: who Lei it cousement te call at eur effices we wil 
Respiratory apparatus for firemen or othe‘ s er nuinter: ef demenstratiens free te satisfy them as te the are Simple and Valveless. Easy te 
a ee ee weet e eee eee : nee ee ees 3 ce” ars start and easy te eperate. 
heo TELS a car ercnstebep ectnesog Q y : i E . 
; Rice brusbing machine, J. EF. Dunlap ..... 764,993° STHAM TURBINES. — THEIR CON- ar Her He ae 
Rice milling machine, .J. I. Dunlap . + 764,992 | sernctien, Operatien and Commercial Application. 3. Cut shews fackawanna Reversing 
» Rivet, “holder, /R, NN. Gye Wem 6 seins 765,002 | SorENTIFIC AMERICAN SUPPLEMENTS 1306. 1:307, ! 5 i , i 
Roller. See’ Drawing roller. 1308, 1422, 1400, 1447, 1370, 1372. The: Un Device attached teeune Hy Fe marine 
Rolling mill feo micebin inl, - Vv. Huber. reat articles have all teen prepared pee spells us sheat moter. Nereversing gear necessary 
otary engine, : . OL, SE. cece eee aee engineerin: rice cents eac mai unn a , a . 
Rotary epgine, W. G. Nicola .......... 00. 764,756 | Ce., 561 Broadway, New Yerk City, and all newsdealers. : _ LACKAWANNA MOTOR COMPANY 
Rotary explosive engine, C. FE. Shumway.. 765, 047 ; zs = 131-61 Letchworth St. = = Buffalo, N. Y. 
Rotating parts, supporting device for arr d : we 
Papidly, 0. OBISS0IF sire esate nein date ce 765,05 A Han Booki 
ponte macnn, paper; Taylor & McClel- 764. ¢43: : y An invaluable aid to 
Sandpapering md hine, A” HL Scott 2 Tetes To Have pilots of launches or 
Sanitary appliance, A. A. Carson ...... « 764,912 auto boats in pickin 
sb catch, automatic, J. H. Machen .... 765,025 Montgomery & Co.’s Tool Catalogue | fat hipht zi 8 
"Saw setting machine, J. S. Mason . . 764,858 it-igdnasitatealchrevenectiatacas ee fore an oa 
Sawing machine, W. W. & FP. N. Trevor. . 764,873 i ustra' u. ub an x cially makin and- 
Sawing machine, bolt, M. Foshee .... . 764,717 scribes and prices Teels. 704 pages, 64x y TY speed 
Scoop board, L. L. Haworth .............. 764.721 4) ins. ahs da test eaten, with dis- ings. ne Name 
Sealing ancl ‘stamp aftixing machine, envelop, 4 Gs Pi He Pau aan by alte ig 
J. CG. Parker -» 765,097 ATALOGHE HE21 a 9 
Seed dropping mechanism, & 105 Fulton St., New York City. | 
Horney os... eee «+ 764,544 = “or ae 
Seeding machine, L. 1. Waterman 765,114 Complete Electric Lighting Plant 
. Separator grate, N. FF. Metz ........ .. 764,669 Price, 884.00 
- Sewing machine, buttonbole, D. Mills .... 764,859 Dynameenly, fere;zht 16-c.p. 
Sewing machine, chain stitch, R. G. Wood- lamps, $26.00; larnns, wire, 
wacd 765,120 fixtures, etc., $8.00; just suite ! 
Sewing machine tuck folder, GW. Bing- able fer residences, sma lt fac- 
bam ees gegre ere ciahense ca Srene ee 764,879 teries, yachts, etu. A strictly . 
Shade making: apparatus, E. P. Howard... 764,848 SN Roatan tacce ! 7 i 
Shaft, flexible, G. H. Coates ............. 764,917 fy vider, usually withedl errs I insures their successful, 
Sharpening’ the grinding _Misks 0: “attrition cest. Send for Bulletin No. 3. u satisfactory operation, 
mill, portable apparatus for, WH. q The Etbridge Electrical . : 
Alsted oo. .ce eee 764,543 - Mtg. Co.. Water Sireet i for years of making 
Sbaving kit, Ia TL. 764,795 Elbridge, N.Y, U.S. A. F Ae lamp successes’? 
Shears, C Beebe 764,878 j i Sol cathe fi 
Sheet ‘conveying machine, Dexter & Hall- Be a eae <= places ee ra 
GBELOGTH 6 ines te'g a hnodeme Bid coniney Mele waccgnd 764,9 rank. Thesearch-lights 
gle ¢ a tep ari for, . 
Peace emeoe nT DRILLING throw an extreme white 
Shingle sawing machine, A. L. 764,961 » light and will pick u 
Shoe attachment, J. N. Scism 764,635 Machines aa: or buo 00 ras 
Shoe fastening, Brown & Evans ... « 765,123 Over 70 sizes and styles, for drilling either deep or SEARCH-LIGHUT y 
Shower bath, J. P. Eustis ............... 764,841 Shallow wells in any Kind ef soil or rock. Meunted with generator and away. Write for free 
Sickle for headers, mowers, etc., endless on wheels o1 en sills. With engines or nerse pewers. standard, catalogue. 
_ chain, HS. Hk : 764,567 Strong, simple and durable. Any mechanic can Price, 865.00. exes 
Sign board, H. 8. oe: + 764,838 | Operate them easily. Send for catalog. i BADGER BRASS MFG. CO., Kenosha, Wis. 
Sink, bowl, etc, J. Croswell seocsserersee 065,184, -. _WILLIAMS BROS,, Ithaca, N. Y. Nxw York Orricy, 11 Warren Street, 


7O 


* SHAVING 


“The only Aeal 


Shaving 


Soap” 


Williams’ Shaving Sticks, . 
Shaving Tablets, Toilet 
Waters, Talcum Powder, 
Jersey Cream Toilet Soap, 
etc., sold everywhere. 
Write for booklet 
«How to Shave” 


THE J. B. WILLIAMSCO. 
Glastonbury, Conn. 


The Collver Tours 


(Be Luxe) 


SMALL GROUPS 
SUMMER & FALL 


FOR 


| JAPAN 


Never so bril- 
hantly inter-, 


esting, never 
more safe. 


Round the World, 

in th Early Pall 

WITH OR WITHOUT JAVA AND BURMAH 
(‘On the road to Mandalay.’’) 


If you wish to see the fascinating lands >of the Far 
Lust without a sense of responsibility; if you dislike 
the .dea of being rushed through Japan and India in a 
crowd, and wish the privacy and the personal attention 
impossible in a large party; and if you demand the very 
best in travel, ask for booklet 65. 


Distinctive, Distinguished. 
EON L. COLLVER, 368 Boylston Street, Boston 


CHAIN 
BLOCK 
Fi TRAVELING CRANES 


Desiils in Bulletin 14M 
PAWLING & HARNISCHFEGER 


162 Clinton Street, - Milwaukee, Wis. 


RUBBER STAMP MAKING.— THIS 


article describes a simple method f making rubber 
stamps with inexpensive apparatus. A thoruvughiy 
practica) article written by an amateur who has had ex- 
verience in rubeer stamp making. One illustration. 
Contained in SUPPLEMENT 1110. Price 10 cents. For 


sale by Munn & Co. and all newsdealers. 


Low-Priced 


d Electric Wagons 


STt1y, Capacity 1 to 8 Tons 


Double Motor Equipment 
Direct Double Chain Drive 
No Gears or Pinions 


ros \G ‘SI THE AUTO-CAR EQUIPMENT CO. | 
. Buffalo, N.Y. 


The Apple 


For Gas Engines, Laune’ 
‘Automobiles, ele, hen 
No more belt, battery and com 
mutator troubles, Dirt and 
waterproof. Easily attached 
increases power and speed. 
Send for full particulars on ow 
ignition apparatus. 
The Dayton Electrical Mfz. Co, 
98 Reibeld Bldg.. Dayton, @hio. 


MATic 


0 
Aur 


Runabout 
Searchlight 


With Self-contained 
Generator is the 
Headlight for 
Small Cars 


It is small and cempact, 
helds &% Ib. of carbide, 
mms 1@ hours with one 
filling, and can be turn- 
vd out and burned agam 
and again without ma- 
dersl waste of carbide. 
Simplest construction 
of any Acetylene Lamp, 
any certain in operation. 
Send tor circular. List 
price @B0.00. Sold 
by all live dealers. 


1840 


Established 
R. E. DIETZ COMPANY, 2? Laight St., New York 


ELECTRO MOTOR. SIMPLE, HOW TO 


make.—By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed witb a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient puwer to operate a foot 
lathe orany wachiue requiring not over one man pow- 
er. With Il figures. Contained in SCLENTIVIC AMER- 
ICAN SUPPLEMENT, No. 641. Price 1@ cents. To be 
had at this office and from all newsdealers. 


KEROSENE 


and GAS ENGINE 
burns KEROSENE cheaper and 
safer than gasoline. Automatic, 
simple. reliable, No electric bat- 
tery or flaine used. Perfect regula- 
tion. Belted or directly coupled to 
dynamo for electric lighting, charg 
ung storage batteries, pumping and 
all power Danpon ce. 

A. MIETZ. 
wets Morr St., New York. 

ADOPTED BY 

U. S. GOVERNMENT, 
Highest Award, direct coupled 
Generator Set. Paris Expesition 1910. 
Gold Medal, Pan American Ex. 
Gold Medal, Charleston, 8. C. Expositions, 190°. 


THE MIETZ & WEISS 


Sizes from 
1 to 60H. P. 


position, 1901. 


MOTOR-CYCLES, _ 
ATYACHABLE eUTFITS 


an 
Gasolene Motor Castings 
LM] For Bicycle, Automobile, Marine 
Wi) or Stationary, from 134 to 10 b. p. 
14| Send 2-cent stemp for catalogue 
STEFFEY MFG. CO. 


2229 Brown Ate: Phila., Pa. 


Scientific American 


Sleeve draper, EF. Lesser 
Smoke stack, spark arresting, IL. 
Sole, slipper, K. aA. Guinzburg 
Sonnd box, G. Robertson 
Sparking plug, A. I. Pieper 
Speed mechanism, variable, 
Spindle lubricator, J. Voyer ........e eee 
Spinning machine feed roll, M. ‘T. Bentley. 
Spinning spindles, bobbin clutching means 
for, ©. E. Metealf 
Spinning spindles, bobbin clutching 
for, C. E. Nutting 


A. Mill....... 


means 


Spraying device, E, B. [veeman 
Stairway, traveling, IH. Venr 
Stamp, marking, I’. Test .. 


Stamping and labeling machine, R. 
terson wed alae 
Stand beiler, J. M. House .... 
Station, portable waiting, C. U. 
Stave jointing machine, J. A. 
team boiler, G. H. Barrus ......... 
Steam generator, B. S. Peard 
Steam generator, P. Kestner 
Steam generator, C. Doyere 
Steam shovel, G. W. King 
Steam superheater, E. Pielock 
Steam trap, J. Moorchead 
Steering wheel, tilting, T. W. & Il. L. War- 


Krieg’, 5 
Moore... 68 


HOT 4 - Siatina, teacalcinte acta otevidtonday Aaja a tanty wise ad 

Stecking supporter, G. Beeler ............ 

Stone making machine, artificial, J. BB. 
OVIVER's: -. Sceaiavsieie ve gabe. a Gieticd ote eels Moe MS 

Stone molding machine, artificial, N. 1. 
Palmers. eakaah cage ise a ews ate oie one ales a:6 ay 

Storage battery, “. A. Willard 

Storage battery, I. Kitsee 


Stove beat concentrating attachment, cook- 


ing; Wo: H. Compton..4.. cece es eeaus 
Stove, heating, I H. Black pioneer 
Steve or furnace magazine, heating, 4H. 
Schon pp: .- edineels Gent Mitet bieuetha srahaetare 4 oe8 


Stufting box gland, H. Turnbach. 
Sucker ro@ coupling, KA. Guy 
Surgeon’s operating table, S. G. 
Surgical instrument, © Il. 
Suspender end runner, 
Suspender fastener, T. W. 
Suspensory, KE. W. Munsey 
Switch. Sec Electric switch. 
Switch point shifter, R. H. Roberts 
Switching mechanism, electre fluid 
sure, W. oJ. Bell oo... cee cee eee 
Syringe, . H. Fis 
Sycinge, injection, A. Dreyer 
Table lock, extension, A. L. Crandall. 


Scanlan. 
Emerson 
J. J. Buchanan 


Baugh 


Tap, vanishit y thread, H. R. Borie 
Teaching device, penmanship Fr. Cc. Young. 
Telegraph pole, I’. KF. Tafel ............- 
Telegraphic transmitter, W. I. Miller, Sr... 
Telephone booth clectric light, automatic, 
Be Tie ROA iit ig: nen weary ofeatee Chad 
Telephone desk set, P. C. Burns ......... 


Telephone switch 
Smythe 
Telephone switch 
McBerty 
Telephone toll regist 
tem for controlling same, 
Telephony, I Witsee 


board apparatus, KE. H. 


board apparatus, F. R. 


and electrical sys- 
H. D. Stroud 


Weighing attachment, refrigerator, W. H. 


764,952 


: 7643658 


764,941 


764,868 | 
764,626 | 


764,746 


764,786 | 


764,980 


764,745 | 


764,757 
765,134 
oS 


765,147 


.. 764,725 
» 765,017 


764,612 


.. 765,062 
. 764,761 
. 765,012 
: 765,070 


764,967 
764,798 


. 764,621 
764,623 - 


765,060 


. 765,082 


764, 882 


. 764,981 


- 765,120 ° 


764,683 © 


»» 765,111 
- 764,943 © 


. 764,681 
764,801 


. 764,985 


764,978 
765,034 


764,867 
764,836 


. 764,996 
se. 764,564 
. 764,990 


. 764,550 
764,970 
765,054 
764,815 


764,792 
765,064 


764,690 
764,752 


764,963 
765,142 


MICCHE) ice 2 gece hbda eke ietgs we Oe ADIEU 765,146 
Well drill, bydraulic, .J. O. Jenes .... . 764,664 
Well packer, deep, Robinson & D 

SPECK a. ciao aye cottons, bla ote e mtu eae, 764,769 
Well sttainers, means for cleaning, 

SHAW. cide via ti sewn 6.0s8.ce is.) span sea 764,684 
Welt beater, E. Erickson . 764,569 
Wheel, C. I. Hequembourg........ . 764,891 
Wheel rim, vehicle, F. A. Seiberling...... 765,044 
Wind direction and wind velecity indicating 

apparatus, G. A. Owen ........e0e00- 764,759 
Wind motor, J. J. Fischer ... «.. 764,571 
Windmill, J. W. Currie - 764,920 
Windmill, J. F. Hughes .. «e+ 765,010 
Windmill, L. W. Noyes 765,086 
Windmill regulator, b Z Piepmeier...... 764,627 


Let us put you on 
the Right Track 


2 Hersesan 
Good Gravel 
Riad 


1 Horse on 
Good Macadam 


the best stone road. 


1/6 Horse on 


Here is a road that is better in every way than 

The Steel Highway Track costs less, lasts longer, 
needs practically no repairs; easier on horses and 
vehicles, insures greater speed and means less taxes 


Jury 23, 1904. 


10 Harses an Lanse Sand 
or Mud Road 


5 Horses on Loose Gravel or 
Dirt Road 


RESULT OF 
ACTUAL 
TRACTION 
TEST AT 
OMAHA 


Steel Track 


ELLGIN 
WATCH 


the most accurate 


of mes Instruments 
Every Elgin Watch is fully guaranteed. All jewelers have them. 


aeusien sevice Beote, 6 Slater oe 765,104 
ermostat, fi . Powers ...... ‘i ‘ = 
. Thill coupling, J. P. Hollopeter . 764,847 and other expenses. 
Thread and tape stand, W. H. Stedman ... 765,153 . a 
Threshing machine feeder, J. M. Sailer 11. 764,680} Always in perfect condition and free from ruts and 
Threshing machine self feeder, D. C. Ruth 764,824 | 
Ticket, railway, J. H. Lerd ........ceecees 764,854 | dust and mud. 
Tie, A. C. Shand 764,903 ; ‘ 2 
; Tie and rail fastening, combined, H. V. Write for booklet “A” and full particulars. 
i Mordaunt. isco cawiiea cul ante ol eae dele Sie 764,861 
Tile turning apparatus, D. F. Henry, Jr.... 764,724 
Tire, pneumatic, H. G. Vitler......... . 764,936 
Tire, vehicle, G. H. Sherman ............ 764,639 
Tives to wheels, means for attaching Teneah 
elastic, Sheaf & Stonard ..........006 65,04! - 
Tebacce stripping machine, J. G. Havens.. 764,845 STEEL HIGHWAY TRACK CONSTRUCTION CO 
Teel, machinist’s combination, S. Friedman 764,937 $s. 
Teol motor, W. H. Roes ....... eee ee eee 765,100 | M Off 1 Phil 1 h 
Terch, blow, A. Princen » 764,764 i i i . ildi i i 
Hee FE a Le Rett ain ices: 758 Drexel Building, iladelphia 
Tractien engine, E. KF. McIntire. . 764,616 
Trap, J. A. [sray ..... cc. . 764,666 ' 
Trap; ate. Seiger” ciate ws Meek ie een ees 765,121 | = 
Trestle, folding extension, é Sen ‘ | 
764,865, 764,866 
Trelley, G. E. Smith ........... ce eee eee ras | ip thre 
Trolley fork, C. G. Hartman . 765,137 
Trolley guard, A. Christensen . 764, 915 | WE BUILD MACHINES 
Trolley barp, C. L. Hooper ...... « 765,075 * We have tbe advantage of having a large and 
Trolley, overhead, W. J. Sumner - 764,692 ° perfectly appvinted shop in a town where ex- 
Trolley, overhead track, W. J. Sumner.... 764,780 1 penses are very light; and our customers profit 
Trolley pole bead, J. 1. Greenwood ! by it. We are expert designers of experimental 
ad, J. 1. G i 
765,008, 765,004 | machinery. and are equipped to manufacture in 
Trolley retracter, R. H. Ham .. - 763,807 : - 
Trelley track, overhead, Glor & 764,939 | Pe MArVEN & CASLER COn, v. 
Trolley track switch, overbead, W. J. Sum- ept. L. anastota, N. Y. 
aie gee fa ort een ie ene rr re 
pene and brake, car, Ace Rouy te 764,778 ° CHAFING, and 
Tuc: ear, R arkS ......ee : ; ‘ 4 : - 
Trunk, ds. Ps OCVAtk? Cas cchelnresacctersnesie « 765,128 3 SUNBURN, with 
Trunk attachment, Bremer & Grothe - 764,656 , Herraves <1 odor nf We Can Save You Hundreds 
Trunk, ete., catch, J. P. Clark ........... 765,127 | lighiful after Shav.ag. . 
Tubes, apparatus for fovming tapered, FE. Ger M 
TOL, ots aeetvenee a ae 705,055 | of Dollars Every Year 
Tuck comb, H. S&S Zinn .......... 764,697, 764,698 | 
Tunnel or like construction, E. Diebitsch. 764,797 . : We will prove this by loaning you a Dean Boiler 
Tunnels or the like, apparatus for building, | The Franklin Dynamo P Hs ns 
qt iebitgch ......65 3 . 
Turbine, D. MeAribuy 2222 : 764,817 Furnished in parts for amateurs to 
7 ' put together. Output of 5 amperes 
Turbine, R. EH. Goldsborough.. - 764,887 and 10 volts. Just the thing for ex- 
Turbine, steam, P. J. Hedlund . 764,586 riments or practical use. Will 
Twisting appara tus, yarn, A. E. .. 764,632 Prive sewing machine or small 
Type casting and composing machine, M. | Jathe, or light six 6-candle lamps. 
Webi litis  1eeiics co Man oa a Me scretiees ee arene 765,059 : Rough castings, $350; partly ma.| Tube Cleaner for a free trial. Write to-day for 
Type casting and cemposing machines, auto- : ‘chined, $6.00; parts all machined. proofsof what this cleaner is doing for others. 
a matic clutch for, at Webtlin Dalisio aes 765,058 | ready io assemble and wind, $6.5); 
pe writer cabinet, . orrocks .. ». T65,07@: 1 
Type writing machine, J. Felbel.. we. 764,935 PAR Tr & WEED 138-181 We Bist Sty 8 ae | 319 Ta hington Se ca N 
Type writing machine, C. J. Bond .. , 764,983 , SELL Dd. 8 - Sist St. N.Y. City - ashington eet, Bullalo, N. ¥. 
Valve, air brake pressure reducing, . ! sche —— = ——s _— 
TSAISOM:: Sef cea etndc ara need te ho reer scenes 764,597 : 
Valve, automacic relief, A. Anderson.... 764,877 
Valve, cheek, A. Stenwall wo... cs ccs eee eee 764,642 
Valve, high speed pressure reducing, rs ahi fm, 
Kaiser ‘ PCr + 764,596 oI 9 Pe It is simply lawlessness to life and apparatus not to 
Valve, self closing stop, C. Hundt : 765,077 mah" taxe advantage of the new principle applied in the 
Vanadium and its alloys, manufacturing, 7 new 1904 
G. Gin . 765,001 
Vehicle, flower be 2, . 765,124 MORROW BRAKE ‘trade-Mark 
Vebicle, motor, E. S. Lea « 764,737 The Morrow avoids a]l troubles by employing but one clutch. 
Vebicle wheel, A. Prouvost .. 764,676 Send for acatalogue and learn the recommendanory features of this perfect device. 
Vehicles, fitting for preventing side slip ECLIPSE MACHINE oO. Elmira a 
in motor, W. Rowke ..........ee eee 764,960 PRICE. $5. - pelle Ee 
Vending machine, H. S. Baughman ........ 764,548 
Vending machine, automatic, F. Janata .., 764,892 
Vending machine, coin controlled, A HL. 
MCMV) ) pcs ascot (rh as gah aetna oe 764,818 
Vending machine coin mechanism, F. J. 
ROW S09 his ce ak leis nite ered ina. aae le shea eas 764,679 
Ventilator. See Cae ventilator. 
Violin bow, A. W. Carlson ............05 764,558 , 
Vitascope, T. Armat .......... . 764,788 
Wagon body, S. I. Thomas . 764,782 
Wagon box, ©. W. Lanpber . 765,085 
Wagon box, convertible, S. C. ~.. 764,672 
Waist skirt pin and garment supperter, 
My FS ASIN tA a as cee ee ne ee ele ee eae 765.014 
Warp yarn slasher, A. EF. Rhoades . 764,767 
Washing machine, J. I. Moreland ... . 764,613 . 
Washing machine, J. M King - 764,730: i 
Wateb, LT. BE. Favre wo... cece cee eee 764,934 | 
Watches or other mechanisms click for, , , 
FR. Cunnirgham ......eccceeeeccaee 764,885 7ime is the measurer 
Water meter, F. Lambert, i 
764,602 to 764,605, 765,144 Of a// LAINGS,~ coon 
Water or sewage, apparatus for distribution 
aud purification of, S. F. Van Cheate. 764,783 


“Time 
takers and Timekeepers,’’ an illustrated history of the watch, sent free. 
E.cin NATIONAL Watcn Co., ELGtN, ILt. 


JuLty 23, 1904. 


Uownded hy Mathew Carey, 1786. 
A House in touch with Three Centuries. 


HENRY CAREY BAIRD & CO., i 
INDUSTRIAL PU BLISHERS,BOOKSELLERS & IMPORTERS, 
816 Walnut St., Philadelphia, Pa., U.S.A. | 


ised Cutaivirue uf Practical and , 

reoy a Cabeiyue of Beoks on 
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un Steam 
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R ivh his address. 
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$900 Toede Steam Cars $400 


Of our recent purchase of 58 NEW Toledo Steam 
Runabouts but 10 BRAND NEW ones remain, 
and while they last $400 isour pice. This is a chance 
of your lifetime to Uny a New Strictiy High Class 
Car at half price, Also four demonstrating cars of 
the same make at from $225 to $300. Cinches of this 
kind occur but once iua lifetime. If you are interested, 
Write, Call or Telephone. Remember we are the 
largest dealers of sec)nd-hand, shop-worn and de- 
monstrating automobiles in America. 200 carsof differ- 
ent makes at all times on sale by us. Cars sold for 
Tivate parties on a five per cent. commission basis. 
Jontents of factories bought. Cars sold wholesale 


MANHATTAN STORAGE COMPANY 
334-336-338-340 W. 44th St., near Sth Ave., N.Y. City 
Phone 4290-38th 
Philadelphia Branch. 681 Market St. 


FOR SALE.—Five brand new auto clutches, 3 speeds forward and re- 
verge. Cost $275 each, will close out at $40. 


Che Sun Cypewriter No. 2 


DIRBFECT IN MECHANICAL ACTION 


It. has visible writing in its ! 
Jt is a heavy i 
Active agents - 


It is a type lever or type bar machine. 
truest forni. It has unlinited speed. Beautiful print. 
manifolder. A high-grade writing machine sold for $40, 


desired in territory not allotted. 
SUN TYPEWRITER CO., 289 BRroudwea), New York 


Remington 
Typewriter 
Lasts. 


Therefore 
Remington 
Supremacy 
Lasts. 


Remington Typewriter Co. 
327 Broadway, New York. 


MARINE and STATIONARY 


MOTORS 


2 and 4 CYCLE 
are no experiment, as they 
are in successtul operation 


in all parts of the world. 
Launches in stock. 
Send for Catalogue. 
PALMER BROS., 


Cos Cob, Conn. 
New York Office, 136 Liberty St. 


ie ; 3 
P ATE 
Trade Marks, 


Designs, 
Copyrights, Etc. 


Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. @)dest agency for securing patents. 

Patents taken through MUNN & Co. receive 
Special Notice, without charge, in the 


Scientific American 


Largest cir- 
. ‘Terms, 28 
¥ all vewsdeulers, 


Broadway, NewYork 


i 


atlnt of any é 
year 


;} four prugth 


MUNN & CO.20 


Branch Office Gi 8. Washington, BC. 


: given. 


Scientific American 


Winding and rewinding mechanism, F. W. 


Draper’ 4 cic wetaigecasiccee ce eeceee 764,931 i 
Window, vertically pivoted, J. E. e- i 

GUNNESS vee eee ee ee eet ee eee evecccees 064,955 
Wire reeler, K. K. Lerol, Jr. ...cccsccess 765,089 
Wood and its product, treating, J. . 

Stewart .sccccsesseee . 764,872 
Wrench, D. D. Getman .. 764,576 
Wrench, F. P. Stevenson 765,052 
Wrench, C. C. Cooper ..... 765,066 | 
Wrench, M. J. McDermott « 765,095 

DESIGNS. 
Badge, P. Davidson ............ aeeeccceees 36,030 


Badge, C. L. Thatcher 
Chimney top, W. Porten 


«+ 37,031 
- 37,088 


: Coin actuated machines, 37,040 | 
Doll holder, E. J. Bush 37,042 
Finger ring, R. F. @utcault ..........ceeee 37,082 | 


Glass vessel, P. Ebling .... 
Hat ornament, C. Nuebling 
Mat, J. E. MacMurray 
Radiator, R. Martindale 
Snap hook and trace end 

Powers 
Trimming, S. Isaac 


TRADE MARKS. 


Antiseptics, dust laying, Perloin Company of : 
Seite eis Bite CAE ae aero oes Rae sees 42,989 ; 


America 
Beer, Monumental Brewing Company of Bal- i 

Timore. “CIty vids sie isa viele Saas eed aes 42,982 | 
Beer, National Brewery Co. ....... 42,983 
Boxes, folding paper, Whitney & Co. 43,004 
Braid, mercerized cotton, D. Goff & So 42,972 
Brick, fire, @ueens Run Fire Brick Co...... 48,000 
Burner mantles, Anglo American 

descent Gas Light Co. .........e-eeeee 


42,997 


42,991, 42,992 
Chocolate and cocoa, Knickerbocker Chocolate 


42,978 

42,976 | 

971 

43,001 

- 42,979 

Dentrifice or tooth cream, @. 42,985 
Disinfecting and deodorizing agents, Chem- 
ische Fabrik auf Actien, (vorm. E. 

MCHEVING.) hm aise a ieiaicete eves onan ds dae e wanes 42,988 

Electric currents to invalids, apparatus for 1 

administering, J. W. Steeves........... 43,012 : 

Erasers, certain named, Laurel Rubber Co.. 438,007 ‘ 

Extracts, flavoring, G. D. Albee & Co..... 42,977 
Game printed or mounted upon a card, M. 
Ae Tuas POnG? (25 scence sare cise aero Waie-e'ere.n a oa 

Grape juice, Boericke & Tafel 

Incubators and brooders, C. A. Cyphers. 42,996 
Knitted blouses, overvests, and bodices for 

ladies, Lee & Glenn ..........0 see enee 43,008 
Leather polishing preparations, Restorff & 

BettMann 2... cece cece etc eeeeeenee eee 43,011 | 

Magazine or periodical, monthly, Arkell Co.. 43,003 
Malt or malt tonic, Dubuque Brewing and 

Maltin g C0. oo. e405 ete iee ohn delete die S-ctgre ae 42,984 | 
} Medicinal preparation for the cure of in- 
fluenza, neuralgia, and headache, J. A. 

Buckley. ce.eee5. Fakes ve a heane enews « 42,986 


42,990 
Mineral water, natural, H. E. Reynell & Co.. 42,980 
Money boxes, cash registers, and calculating | 
machines, Regina Registrirkassen-und 
Prazisionswerkzeug-Fabrik, G. M. B. H. 42,995 | 
Paper and paper board, wrapping or be 


ing, E. G. Soltmann ...... » 438,006. 
Paper, carbon, F. Bartelmez. 42,974 | 
Paper, toilet, A. Backhaus - 42,973 | 
Pepper, J. H. Burden 43,009 
Pharmaceutical preparations, 

Oe» BrOther® cies ie ce ate nee a eteie Seid a eke ave 42,987 


+ 43,014 


Pulleys, sash, P. Dosch 
42,994: 
I 


Razors, H. Boker & Co. 
Roofing, ready tar and felt, Barrett Manu- 


facturing Co. .ccccccc ccc ceeceee 42,999 
Soaps, North America Soap Co. 43,010 
Wedges, Atha Tool Co. ..ccccccccccccccce 43,013 

LABELS. 
“Duchess Hose,’’ for hosiery, C. Chipman’s 

Sons % aapchasiale aiclacs ext teia era enahecats Mehearee cals 11,254 
“Golden Oak,’’ for cigars, Moeller & Kolb. 11,247 
“Jersey Queen,’’ for condensed milk, Lacka- 

wanna Dairy Co. .c cece cece ccecccecaees 11,243 
“Kola-Mint,” for a beverage, Liquid Car- 

DONIC: COs > cred: aesraisars eae oc8 sissies wee Bavere's: 11,240 
‘“Lipton’s Teas,’ for teas, T. J. Lipton ... 11,244 
“Lipton’s World Renowned Coffee,’ for 

coffee, T. J. Lipton ........ cece cee eees 11,245 
**Marcion-Tare Water,’’ for_still_and carbon- 

ated waters, Marcion-Tare Water Co... 11,241 


““McGary’s Universal Silver and Jewelry 
Polish,’’ for cleaning and polishing ccm- 


pound, J. J. McGary ...ccccececseseees 11,251 
*“‘Monogram,’’ for aperient water, L. J. Nedd 11,242 
“Princess Hose,’’ for hosiery, é. Chipman’s 


Sons 
“Quakeress Hose,’’ for 
Sons 
“Rainbow,’” 
Mfg. Co. 
“Rhinol Cream,’’ for a chemical ointment, 
Rhinol Chemical Co. 
“Royal Fruit,’’ for cigars, H. Sommer.... 
‘“Save-al, Egg-Preservative,’’ for egg pre- 
servative, Cyphers Incubator Co. 
“The Pike Whiskey,’’ for whisky, 
Bros. 
“Union Paste,’’ for a cleaning preparation, 
Jokober & Tremborg ..........e.-eeeee 11,252 | 
“Willow Charcoal Cream an@ Milk,’’ 
medicine, C. S. Nellis Co. 


“Stolz 


11,294 | 


PRINTS. 


“Coca _Cola,’’ for beverages, Coca Cola Co..+ 1,024} 
“K. K. Hog Cholera Preventive,’? for hog 
cholera preventive, Home Medicine Co... 1,025 
“Politics,’’ for card game, C. J. Brown..... 1,023 
“Single and Double Stack Heads and Boots,’ 
for stack heads and boots, Excelsior 


Steel Furnace Co. sescccceccceecesesess 1,026 


A printed copy of the specification and drawin:s 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from ? 
this office for 10 cents, provided the name and} 
number of the patent desired and the date be 
Address Munn & Co., 361 Broadway, New 


York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going lst. For terms and further particulare 
address Munn & Co. 361 Broadway, New York. 


SENSITIVE LABORATORY BALANCE. 


By N. Monroe Hopkins. This “built-up” laboratory 

balance will weigh up to one Round and will turn with a! 
quarter of a postage stamp. The balance can be made | 
by any amateur skilled in the use of tools, and it will ! 
work as well as a $125 balance. The article is accom- : 
panied by detailed working drawings Showing various : 
TEN-: 


stages of the work. Thisarticle is containe 
TIFIC AMERICAN SUPPLEMENT, NO. 4} Sd Price 10 
cents For sale by MUNN & Co., 136 way, New 
York City, or any ty okneligr or newedealer, 


M'SPEC'L MAGHINERY -MODELS-EXPERIMENTAL work, 
i ARDWARE SPECIALTIES ero. MANFD TO ORDER.SEND SAMPLES 


71 


“ROA/SE Ak” 


(1s composed of pure Utah Asphalt, prepared Linseed-Oil and Pir.e Creosote) 


applied on an old leaky shingle, tin or felt roof will make it 
absolutely waterproof. Stops the rusting process in tin or iron, 
and stops warping or rotting of shingles. Will add ten years to the 
life of a new or old roof. 


@ ROOF LEAK is the most durable sun or winter proof paint or 
coating possible to make. Does not crack in winter or soften in 
summer, Easily applied. Imparts no taste to water. 


@ ROOF LEAK SHINGLE DIP renders the wood absolutely 
weatherproof, and when the shingles are nailed on the roof they 
become cemented together so tightly that warping which causes 
cracked shingles and loose nails is positively prevented. 


@ ROOF LEAK is shipped in the heavy liquid cement form, and is 
applied as received on worn and leaky surfaces. It is reduced with 
one quart of boiled linseed-oil to each gallon if used as a durable 
paint on surfaces in good condition. Shingle Dip is shipped ready 
for dipping. 


@ ROOF LEAK COATING AND ROOF LEAK SHINGLE DIP 
are made in Black, Maroon and Dark Green. Five gallons up to any 
quantity, 75c. per gallon, freight paid east of Denver. Returnable 
at our expense if not approved. 


@ ROOF LEAK is sold by up-to-date paint and hardware dealers. 
Those who try to sell you something else are not doing you justice, 
because ‘‘ there is nothing else like ROOF LEAK.” 


q Liquid samples, toyether with an interesting booklet showing its 
various uses, will be sent on request, or to enable you to give it a 
practical test, we will send you for $1.00, delivered free to yourdoor, 
one gallon, which is sufficient for cementing 100 square feet of leaky 
surface, or painting 200 square feet. One gallon of Shingle Dip 
covers about 4eo square feet, shingles both sides. 


156 Fulton Street, CHICAGO 
*9 263 Pearl Street, NEW YORK 


ELLIOTT VARNISH CO 


Manufacturers of Fine Varnishes and Inventors of 


“ROOK/MEAR? 


PRs. SPECIAL MANO RCTURING. ay 
DIES AND STAMPINGS TO. ORDER. 


We Manufacture on Contract 


Anything Mechanical in Any Metal. 
MICHIGAN NOVELTY WORKS, Kalamazoo, Mich. 


DRYING MACHINES. 


TYPEWRITER HEADQUARTERS 


2k: Hnendway, New York, sell all makes under half-price, Don’t buy 
befere sending for Fwnples uf . Prices. exchauge and upprejudiced 


DROP FORGING DIES AND DROP FORGINGS. 


&_E. WORRELL 
Hannibal, Mo. 


OR DRAWINGS FOR ESTIMATES. WRITE FOR OUR BOOKLET. 
THE GLOBE MACHINE: & STAMPING CO. 


970. HAMILTON ST., CLEVELAND; OHIO. 


Curliss Engines, Brewers’ 


I i EB and wuttleis Machinery, ‘THE VILTER 
MFG. CO., 889 Clinton St., Milwaukee, Wis 


advice Immense nhows fur Shipped for trial. Guaranteed 

ALL first-classconditon. | esinre> 
A OF S. , ERE ae pate oe ee gee ees 
CHEMICAL EXAMINATIONS. RISES: |g ~~ aus tnsisting and Competting 


Electrical Alarm Clock 


awakes you in spite of yourself. Rings 
for how's unless stopped. Complete 
outfit, $3.50. Electric bell attach- 
meat for ordinary clock, $1.60. 
SEND FOR FREE CATALOGUE, 
GANNETT ELECTRICAL CO., 
= 90 Weybosset St.. Providence, R. I. 


‘Eclipse Pocket Ammeter 


for general battery testing. 0 to 20 amperés, 
Flexible cord attached and contact spur in case, which © 
is drawn back into case, when carried inpocket, 4 
Size of watch and very light weight. Can be used in 


MO FS i& EXPERIMENTAL WORK. 
E. Vv. BAl 


nventions developed. Special Machinery. 
ILLARD, Fox Bidg., Franklin Square, New York. 


SAVE MONEY and appear neat! by | 
wearing M. & M, Kubbcr Collars, ; 
bey never wiit or turn yellow. Price 25 


cents. Send for catalogue. Agents] any pos:tica. Particularly designed for Auto. 
wanted. Address M&M MMFG. CO, | Deve ps0. NUaTY designed for Auto. use 
9th Street. Springfield, Muss. 


; ELDREDGE ELECTRIC M’'G. CO. 
| 227 Main 8t., Springfield Mass. 


Beat 
Squabs Pay fee! 
lasier, need ullention only part of 
time, bring pig pricey. Raised in one 
Teetruthe. tfractive for poultrymen 
tarmers, winien. Send for FREE 
BOOKLET and learn this immensely 
rich home industry. 


Prymoutu Rock Savas Co., 289 Atlantic Ave., Boston, Masa, 


Are you interested in Patents, Model or Experiméntal 
work? @ur booklet entitled 


WHAT WE DO—HOW WE DO IT 


will be sent to you on request. 


KNICKERBOCKER MACHINE WORKS, Ine, 
8-10-12 Jones Street, New York. 


MODEL AND EXPERIMENTAL WORK. 


Electrical and Mechanical Instruments. Small Mach’y. 


; MORRIS & RUSHTON Boats and Canoes, We have in 
stock the most complete assortment of High Grade Cedar and Canvas- 
covered Boats and Canoes ever seen tn this city. Also Fhearms and 
Sporting Goods of every description. Send for catalogue. 


The H. & D. Folsom Arms Co., 314 Broadway, New Yoru 


SPLITDORF\ SPARK COILS 
“oe 25 VANDEWATER ST.NY. ~P 


THE 


“BEST” LIGHT 


9 is a portable 100 candle power 
light, costing only 2 cents per 
week, Makes andburnsits own 
gas. Brighter than electricity 
or acetylene and cheaper than 
keresene, No Birt. No Grease. 
No Odor. Over 100 styles. Lighted 
instanly with a match. Every 
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to establish branch in New York ‘it x, can be represente: 
by NATIONAL SUPPLY CO,, 835 Brug wanne NS Y. 


Bow io Sacceystully Qnerete ea Gus ar 
(tasoline Engine,” ‘this book is che latest and the 
ast, Ward? on the subject, Lae dtlion, Price 
Pitty Cente. Bor pale by the WerREKA PUBLISHING 
., Bux 46%, Ihochuster, N.Y. 


of Special Machinery. Models. 


lamp warranted, 
Agents Wanted Everywhere 
THE“BEST” LIGHT CO. 
87 E. 5th Street, 
OANTON, OHIO. 


HICAGO MO 
179 MAD. 


WRITE ECR CaTACCGUE OF BOHEL S 


GO, LL. 


é yerue 


Manufac: HARDWARE SPECIALTIES| 


Contract Manufacturers and 
will market articles of merit 


LORIMER MFG. CO., 163 S. Jefferson St,, Chleage, iil. 


72 Scientific American Jury 23, 1904. 


OLD..GA 
L AMERICAN PROCESS. NO ROYALTIES. 
SAMPLES AncdNEORMATION on APPLICATION. 


NICKEL 


and 


Electro-Plating 
Apvaratus and Material. 


KEEP COOL AT HOME 


Electric fans, operated by lighting and power currents, have done much 
to make business life comfortable during the summer. Edison Battery 
Fan Moter @®utfits make it possible to have the home equally comforta- 
ble day or night. Being operated by Edison primary batteries, they are 
independent of thestreet current. @ur catalogue No. 23F sent for asking 


iS EDISON MFG. COMPANY 


—, 
TRADEMARK Factory Orange, N. J. 
F NEW YORK CHICAGO 


83 Chambers Street 304 Wabash Avenue 


. Hanson 4 VanWinkle 


/ Newark. NJ. 
92 William St., N. ¥. 


30 & 32 8. Canal St. 
Chicago. 


PERKINS POWER PRESSES 


OUR No. 4 SCREW PRESS 


is capable of doing accurate 
and very heavy work. A 
favorite with tin shops and 
mica companies. A glance 


and you associate the idea 
of great power with this 


Screw Press 


madein four sizes, Unsur- 
passed for testing dies. It 
may be compared with 
and weighed against 
any power press. 

We send valuable inform- 
Btion freeon request for our 
jllustrated catalogues. 


FLEXIBLE ee ee ee 
COATE SHAFT %%)4 — = 


Ball-bearing, Unit System, 
Link Construction 


Absolute air governor, guaranteed tires, indestructible 
crane ppett mechanical correct tranamisgion., hon 
oughly reliable ignition. Completely equippe: 

fi o. b. Cleveland; without top, $5,300. Prempt @e- 
iveries. 


THE WINTON MOTOR CARRIAGE CO., Cleveland, 0., U.S.A. 


The Orient Surrey| _ 


— é 


oecisas* YOUR OWN ELECTRIC LIGHTS 


Any size place, summer homes, launches, yachts, etc, 
Every detail included; very best material: practical. 
So simple no electrician required. Light All the Time, 
as storage battery included. Gas, Gasoline or Steam 
engines used give plenty of power for pumping water, 
Swine wood, refrigeration, etc, For printed matter 
address 


ELECTRIC DEPARTMENT } 
RICHARDSON ENGINEERING CO., Hartford, Conn. | 


t 
Speea@ 18to28miles per hour. Will climb ail gradesand ; ' 
carry four people anywhere they wish to £0 | 
Write for catalogue 
WALTHAM MANUFACTURING CoO. 
Waltham, Mass. 


i ‘ 4 HLP. or 160 HP. all th t 
DARRACQ gamers |" Pocket Model. 
COATES CLIPPER MANUFACTURING COMPANY o WORCESTER, MASS. 7 Snots A SECOND 


;————_ FS siden ss 58 


The Spinthariscepe, giving mest brilliant effects, pestpaid, $9.00. Radiant ! 
Tubes, containing Radium mixture fer demonstrating fluorescence, $7.50. 


Newten’s Radieneter, dem enstrating by means of magic kntern the electrical 
prepertivis ef Radium. The N. Radiemeter fer demonstrating the N. Rays. 
idjum: of woth high and lew activity. Radiographic Lantern Slides. | j 

Uranium Cencentrates. Pitchblende, Villemite. Write fer circulars to 


Williams, Brown & Earle, Dept. 6, 918 Chestnut St., Philadelphia : 
f LAT LIKF. A BOOK 


INTHE 


12, 15.20, 50-85 Horse Powers 


Favorite of two continents. Holdsmore 
records for speed and endurance than any 
other make. Prompt @eliveries. Dupli- 
cate parts always on hand 


4 
me 
— 


“I Calibre 32 
* SAFE, SPEEDY, 
RELIABLE, 


SEND LOK COMPEETE CATALOGUE 


AMERICAN DARRACQ AUTOMOBILE co. ! 
Contrelied by F. A. La Reche Ce., 652 Hudsen Street 
147 West 38th St.. New York 


sear ares “2 


GAS and GASOLINE 
‘ For All Work. 


— {] Stationaries, Portables, Heiscers, Pump- 
ers. Sawing & Boat Outfits. 


Send for Catalegue and Testimenials A . : . : 
a State Your Power Needs, ‘ede Pe My. Colt’s;Patent_Fire Arms Manufacturing Coy 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. . ‘ “eee: iti: . q ; f HARTFORD, ’CONN.TU. 7A 


Inthe shop GAS is tobe ihe 
edominant Power. 


ie “TRUE” GAS ENGINE 


ra speed, power and economy, 

Four cycle. Vertical type. 
Runs as smooth as a 
new pack of cards. 


COREE | BTG BORE HIGH POWER RIFLES 


the best aay aunts device tor making 


10@ copies frem pen-written and & Any experienced hunter will tell you that the Winchester .q05 and .35 caliber 
copies trem typewritten original, we will 


IRE, x ship ceuiplete duplicator, cap ‘ies{ ; Model 1895 Rifles are the most powerful made. The Winchester Smokeless 
ae 


. without deposit, on ten (1 
BV yaaa’ 

RNS ow. 
i) * 


days’ trial. ' i i i } i 
terse ics powder cartridges which they shoot have heavy mushrooming bul’ets, making 


trade discount of Net | them particularly effective against big game. Winchester rifles and Winchester 10, 15, 30—H-P.—a0, 40, 60, 100 
' 88) per vent, or id h de f h h indi bl nl ful h supplied at once, others on de 
ee = : mand. 
The Felix 4. B Daus Duplicator Co., DausBldg, 11 Jobn8t,, New York cartridges—each made for the other—are indispensable to all successful hunters IRANI RIDLON CO. 


200 Summer St. Boston, Mass 


THE CRANE PULLER 


A deliberate acceptance of this imple- 
ment upon our word, will reward the 
buyer with a NEW teol ‘designed for draw- 
ing off cams, wheels, pulleys, etc.. and 
forcing on or eff sleeves, couplings 
and the like. No. 3—For use in ma- 
chine shops and automobile repair 
8bops, capacity, 10 tons. No. 2.—For 
automobile kits, capacity, 6 tons. 


CRANE & RICHARDSON, 


WHERE TO STOP AT THE 113 Water Street, Boston, Mass. 
WORLD’S FAIR Historic Boston Souvenir Knives 


An ideal World’s Fair stopping place— AMERICAN HOTEL, FIRST QUALITY 

St. Louis. Practically fire-proof. Five hundred light, airy rooms. Ye Two-blade pocket knife, 60c. 
Situated immediately adjoining Main Entrance, two minutes’ walk Artistic reproduction on atu. 
to the very heart of World’s Fair Grounds, saving you much of toric spots of Boston. Also 
the fatigue of sight-seeing. Clean, comfortable, convenient; Se ive Mailed tonny 
everything new and first-class. European Plan, one dollar up; address on receipt, of price. 
American Plan, two dollars up. SOUVENIR Map of World’s Fair BURDITT & WILLIAMS CO. = Boston, Mass. 
Grounds FREE. Address American Hotel Co., St. Louis, U. S. A. Proprietors of the.“ Hardware Store: for's Hundred ¥ ears.” 


SKEDOODLE 


Socket Plugs fit any electric sign or 
sbow window fixture, and’ hold a come 
mon electric bulb 8 or 16 candle power, 

automatically winking the light on and 


See our Exhibits at St. Louis in Manufacturers and Fish and Game Buildings, 
Ail varieties at lowest prices. Best Kaiiroad 


Ceales ’ Track and Wagon or Stock Scales made. WINCHESTER REPEATING ARMS CoO., - NEW HAVEN, CONN. 


Also 1000 useful articies, including Safes, 
Sewing Machines, Bicycies, Tools. etc. Save 
Money. ListsFree. CHICAGO SCALE Ce., Chicago, solu 


aRRinetoRs 


PPR ORT Ee 
24N. pions, . MmleaAGu, wl 


Tue eur free ¢ 
and state the size 
gine you want. 
build ‘them for (tines, 
ein and decks, Both 
riction and geared : 
hoist, 6 te 15@ H. e z 
ENGINE easil inerchangesble WEBERGASG GASOLINE | 
bo. Box 1114, Kansas City, Mo. 


EasTERN nice ti Liberty Street, New Yerk City. - ACCURATE 7 ei STYLISH @ Soe A lela ger ep minute. Any> 
RELIABLE quired. An electric flashing effect for 
DURABLE cued Rad atee five dents for astapie. Sold by alocea 
nts for samp ° 
! IN DESIGN Cians and fully guaranteed. 


THE PHELPS CO., 18 State St., Detroit 


Mosquitoes 


UA Practical Car for American Roads, ' varsrice i ow momaie rats ie 


Three Speeds and Reverse. Sliding Transmission. Inter-| Stick burns an hour, One Japstick is more effi- 


WATCHES 


| We know that our watches will do what weexpect of them, therefore, it is easy to unquestion= 
ably guarantee every watch we make, from the cheapest to the most expensive grade. 


Our Microscopes, Microtomes, @ ‘THE NEW ENGLAND WATCH CO. 37 @ 39 Maiden Lane, New York 
Laboratory Glassware, Chemical ; 7 Snow Hill. London, England 
Apparatus, Chemicals, Photo : : 
Lenses and Shutters, Field Glasses, 
Projection Apparatus, Photo-Micro 
Cameras are used by the leading ' 
Laboratories and Government De- 
partments Round the World. Estalces 


locking Devices T'broughout, Bevel Gear Drive cient than a whole bunch of Joss-sticks, 
Direct in Tep Speea. 
paueen é Lomb Opt: ‘Co. 2 cylinder upright motor, 18-20 Horse Powers CULECIDE CoO., 
ROCHESTER, N. Y. 4 “ he 32-35 as 


aw ¥Yark Chinaza Boston Fransf: int, Gy 


165 Summer St., - Boston Mass. 


Prices $2,300 to $4,000. 
Dai nas Betta ane Bob cme Tete JARALEL CHBESLYS@ 
pre pS; Al ANGLEST Cicagel? 

Ve LAM SIDES=U:S¥% 


EE THE VER 

BEST. 
FOR TOOLS, 2aws ETC. 

Ww JESSOP & SONS LP QE JOHN ST_NEW YORK 


ROYAL MTOR CAR CO., 


160 imarquette St., Cleveland, Ohio, U.S.A. 16 to 2f Clintua mircel 


